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April 15, 2002 " INTRODUCTION

1 .0 Introduction

On November 20, 2000, the Sauget Area 2 Sites Group (SA2SG) Potentially Responsible
Parties (PRPs) signed an Administrative Order on Consent (AOC), Docket; Number V-W-01-C-
622, to perform a Remedial Investigation/Feasibility Study (RI/FS) at Sauget Area 2 Sites O, P,
Q, R and 8. USEPA Region 5 signed the AOC on November 24, 2000. This Support Sampling
Plan (SSP) is submitted to partially fulfill the requirements of Section V.,2, Work to be
Performed, of the AOC.

The Sauget .Area 2 Sites Group (SA2SG) is committed to performing the work required by the
November 24, 2000 AOC in a responsive, responsible and cost-effective manner that is
consistent with the National Contingency Plan (NCR). This Support Sampling Plan sets forth
the steps that the SA2SG plans to undertake in performing the 'work required by the AOC Scope
of Work (SOW). Specifically, it presents:

» A comprehensive investigation of waste in the disposal areas; the extent of migration of site-
related constituents via the soil, groundwater, surface water, sediment and air pathways and
determination of constituent concentrations in aquatic and terrestrial biota. These
investigations are described in the following plans:
- Waste, Soil and Stomnwater Sampling Plan (Section 6.0)
- Ground Water Sampling Plan (Section 7.0)
- Surface Water, Sediment and Biota Sampling Plan (Section 8.0)
- Air Sampling Plan (Section 9.0)

« A comprehensive evaluation of the human health risks associated with the migration of
constituents via the soil, groundwater, surface 'water, sediment and air pathways. This
evaluation is presented in the Human Health Risk Assessment Work Plan (Section 1 1 .0) .

« A comprehensive evaluation of the ecological risks associated with the migration of
constituents via the soil, groundwater, surface water and sediment pathways. This
evaluation is presented in the Ecological Risk Assessment Work Plan (Section 12.0) ; and

» An RI/FS Work Plan (Section 13.0)

These are complicated site investigations for at least three reasons: 1) the size of the study
area, 2) the number (5) and age (1950s to 1980s) of the disposal areas and 3) the varied nature
of the constituents likely to the present. In addition, these sites are on or adjacent to the
Mississippi River. Disposal area contents, all five environmental media (soil, groundwater,
P i C i n S i i i l t f i i i S c J i ^ i S S s o i ^ ^ ^ '
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surface water, sediments and air), the aquatic ecosystem and the terrestrial ecosystem are
being investigated in Sauget Area 2, Analytical parameters include Volatile Organic
Compounds (VOCs), Semivolatile Organic Compounds (SVOCs), Metals, Pesticides,
Herbicides, PCIBs and Dioxin.

The Human Health Risk Assessment will evaluate exposure of indoor-industrial 'workers,
outdoor-industrial 'workers, construction/utility workers, trespassing teenagers and recreational
fishers to constituents in soil, groundwater, surface water, sediments, fish tissue, and air as
appropriate for each receptor. The ERA will evaluate the potential for ecological effects to be
expressed as a result of the exposure of representative organisms to constituents of concern in
the aquatic and terrestrial environments. Berathic invertebrates, fish, great blue herons and
ospreys will serve as the representative organisms to be used in the determination of ecological
impairments to the aquatic community. Plants, short-tailed shrews, prairie voles, and the red
fox will serve as the endpoint organisms for the evaluation of the terrestrial community.

The RI/FS will compile and interpret all of the data collected as part of the SSP, summarize the
results of the Human Health and Ecological Risk Assessments and evaluate potential remedial
measures.

Section 1.1 gives the requirements of the AOC, Section 1.2 describes the Conceptual Model for
the Sauget Area 2 Sites, Section 1,3 lists the Support Sampling Plan Objectives and Section 1.4
explains the Support Sampling Plan Organization.

1.1 Administrative Order on Consent

The AOC requires preparation of a streamlined Remedial Investigation and Feasibility Study for
Sauget Area 2 Sites O, IP, Q, IR and S. Specifically, the IR! will evaluate the nature and extent of
contamination resulting from the disposal/deposition of contaminants in Sauget Area 2 (Sites O,
P, Q, R and S) and also assess the risk from this contamination on human health and the
environment. The FS Report will evaluate alternatives for addressing the impact to human
health and/or the environment from the contamination at: Sauget Area 2. The Rl and FS
Reports will be conducted, at a minimum, consistent with the "Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CER.CLA" (U.S. ERA, Office of
™l;tc:\in^iiSic>S):i:£i!iDiMiS^^^^^
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Emergency and Remedial Response, October, 1988) and any other guidances that U.S. ERA
uses in conducting a RI/FS, as well as any additional requirements in the administrative order.

The tasks to be completed as part of this RI/FS are:

Task 1 Support Sampling Plan
Task 2 Field Sampling Plan/Quality Assurance Project Plan
Task 3 Health and Safety Plan
Task 4 Remedial I investigation
Task 5 RI/FS Report

Each of these tasks is described below.
t

1 . 1 . 1 RI/FS Support: Sam pi Ing Plan

The IRl/FS Support Sampling Plan will address the following as set forth in the Scope of Work
crafted by USEPA and attached to the AOC as Attach merit IB.

"The objective of this RI/FS support sampling is to further determine the extent of contamination
at the Site beyond that already identified by previous site investigations. The plan shall contain
a description of equipment specifications, required analyses, sample types, and sample
locations and frequency. The plan shall address specific hydrologic, hydrogeologic, and air
transport characterization methods including, but not limited to, geologic mapping, geophysics,
field screening, drilling and well installation, flow determination, and soil/water/sediment/waste
sampling to determine extent of contamination." (Pg. 2, AOC, Attachment B hereinafter referred
to as "SOW")

"Respondents shall identify the data requirements of specific remedial technologies that may be
necessary to evaluate remedial activities in the RI/FS and the Respondents shall provide a
schedule stating when events will take place and when deliverable::; will be submitted." (Pg. 2,
SOW)

"The RI/FS Support Sampling Plan shall include the following information:"

FILEK:\ENVIRON\23-2001M24.00 (8AJ]<A,plil 15 2002 rapaftsWolum* l\S2M1502.doc
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"Site Background - A brief summary of the Site location, general Site physiography, hydrology
and geology shall be included. A summary description of the data already available shall be
included which will highlight the areas of known contamination and the levels detected. Tables
shall be included to display the minimum and maximum levels of detected contaminants across
the Site." (Pg. 2, SOW)

"Data Gap Description - Respondents shall make an analysis of the currently available data to
determine the areas of the Site which require additional data in order to define the extent of
contamination for purposes of implementing a remedial action. A description of the number,
types, and locations of additional samples to be collected shall be included in this section of the
sampling plan." (Pg. 2-3, SOW)

Waste Characterization - Respondents shall include a program for characterizing the 'waste
materials at the Site. This shall include an analysis of current information/data on past disposal
practices at the Site. For buried wastes, test pits/trenches and deep soil borings shall be
proposed in the plan to determine waste depths and volunne and to determine the extent of
cover over fill areas. Soil gas surveys shall also be proposed for the areas on and around fill
areas of the site. Geophysical characterization methods, such as ground penetrating radar or
magnetometry, to further delineate potential "area of elevated concentration" drum removal
areas shall also be included." (Pg. 3, SOW)

"Hydrogeologic Investigation - The plan shall include the degree of hazard, the mobility of
pollutants, discharges/recharge areas, regional and local flow direction and quality, and local
uses of groundwater. The plan shall also develop a strategy for determining horizontal and
vertical distribution of contaminants and may include other hydraulic tests such as slug tests,
and grain size analysis to assist in determining future potential remediation options. Upgradient
samples shall be included in the plan." (Pg. 3, SOW)

"Soils and Sediments Investigation - Respondents shall include a program to determine the
extent of contamination of surface and subsurface soils at the Site. The plan shall also
determine the extent, including depth, of contamination of sediments in the Mississippi River.
Samples of any leachate from the areas described as fill shall also be collected." (Pg. 3, AOC,
AH: 13)

Rev. 3 Page 1 •• 4
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"Surface Water Investigation - Respondents shall include [a program to determine the areas
of surface water contamination in the Mississippi River] . . . " (Pg. 4, SOW)

"Air Investigation - Respondents shall include a program to determine the extent of
atmospheric contamination from the various source areas at the Site. The program shall
address the tendency of the substances identified through the waste characterization ( i . e . ,
RGBs) to enter the atmosphere, local 'wind patterns, and, the degree of hazard." (Pg. 4, SOW)

"Ecological Assessment - Respondents shall include a plan for collecting data for the purpose
of assessing the impact, if any, to aquatic and terrestrial ecosystems 'within and adjacent to
Sauget Area 2, including 'within the Mississippi River, as a result of the disposal, release and
migration of contaminants. The plan shall include a description of the ecosystems affected, an
evaluation of toxicity, an assessment of endpoint organisms, and the exposure pathways. The
plan shall also include a description of any toxicity testing or trapping to be included as part of
the assessment. The ecological assessment shall be conducted in accordance with U.S. EPA
guidance, including Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments (June 5, 1997; ERA 540-R-97-006)."
(Pg. 4, SOW)

"Pilot Tests - Respondents shall include a program for any pilot test(s) necessary to determine
the implementability and effectiveness of technologies where sufficient information is not
otherwise available." (Pg. 4, SOW)

1,1,2 Field Sampling Plan/Quality Assurance Project Plan
"Respondents shall include a description of the depths of sampling, parameters to be analyzed,
equipment to be used, decontamination procedures to be followed, sample quality' assurance,
data quality objectives and sample management procedures to be utilized in the field. All
sampling and analyses performed shall conform to U.S. EPA direction, approval, and guidance
regarding sampling, quality assurance/quality control ("QA/QC"), data validation, and chain of
custody procedures. Respondents shall ensure that the laboratory used to perform the
analyses participates in a QA/QC program that complies with U.S. EPA guidance." (Pg. 4,
SOW)

f'Si:S=S\iiiii3fS;!S-:iii<>̂
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1 . 1 .3 Health and Safety Plan
"Respondents shall prepare a Site safety plan which is designed to protect: on-site personnel,
area residents and nearby workers from physical, clhernical and all other hazards posed by this
sampling event. The safety plan shall develop the performance levels and criteria necessary to
address the following areas:

• General requirements
• Personnel
• Levels of protection
• Safe work practices and safe guards
• Medical surveillance
• Personal and environmental air monitoring
• Personal hygiene
• Decontamination - personal and equipment
• Site work zones
• Contaminant control!
• Contingency and emergency planning (including response to fires/explosions)
• Logs, reports and record keeping

The safety plan shall, at a minimum, follow U.S. EPA guidance document Standard Operating
Safety Guides (Publication 9285.1-03, PB92-963414, June 1992), and all OSHA requirements
as outlined in 29 CFR 1910. " (Pg. 5, SOW)

1 . 1 .4 Remedial Investigation

"[Respondents shall conduct the Remedial Investigation according to the U.S. EPA approved
Sampling Plan and schedule. Respondents shall coordinate activities with U.S. EPA's
Remedial Project Manager (RPM). Respondents shall provide the RPM with all laboratory
data." (Pg. 6, SOW)

1 . 1 .5 Remedial Investigation/Feasibillity Study Report

"...[Respondents shall submit to U.S. EPA for approval a draft RI/FS report addressing all of
Sauget Area 2. The RI/FS shall be consistent with the AOC and the SOW. The RI/FS shall be
completed in accordance with the following [outline]"1 (Pg. 6, SOW)
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Executive Summary

"The Executive Summary shall provide a general overview of the contents of the RI/FS. It shall
contain a brief discussion of the Site and the current and/or potential threat posed by conditions
at the Site." (Pg. 8, SOW)

Remedial Investigation

"The Remedial Investigation shall summarize available data on the physical, demographic, and
other characteristics of the Site and the surrounding areas. Specific topics that shall be
addressed in the site characterization are detailed below, The site characterization shall
concentrate on those characteristics necessary to evaluate and select an appropriate remedy."
(Pg. 8, SOW)

« Site Description and Background

"The site description includes current and historical information. The following types of
information shall be included, where available and as appropriate, to the site-specific
conditions and the scope of the remedial action:

<» Site Location and Physical Setting
<» Present and Past Facility Operations and Disposal Practices
<» Geology/Hydrology/Hydrogeology
<> Current and past groundwater usage in the site area
• Surrounding Land Use and Populations
«> Sensitive Ecosystems
• Meteorology/Climatology" (Pg. 13, SOW)

» Previous Removal/Remedial Actions

"The site characterization section shall also describe any previous removal and remedial
actions at the Site. Previous information, if relevant, shall be organized as follows for each
removal/remedial action:

FILEK:\ENVlRONU3-2001M24.0a (8,M)VV|Mlil 15 200i! repoltlWolumn r\S204150L<ioc

Rev. 3 Pag E! 1 • 7



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauqet, IL
April 15, 2002: " INTRODUCTION

- Scope and Objectives...
- [Duration]
- Nature and Extent of. . . [Constituents] Treated or Controlled,
- Monitoring.. .
- [Removal and/or Treatment Technologies]...
- [Treatment Levels].. . . (Pg. 9, SOW)

Analytical Data

"This section shall [present] the available data, including, but not limited to soil, groundwater,
surface water, sediments, and air. This section should discuss any historical data gaps that
were identified, and the measures taken to develop all necessary additional data." (Pg. 9,
SOW)

• Source, Nature and Extent of Contamination

"This section shall summarize the available site characterization data for Sauget Area 2,
including the locations of the hazardous substances, pollutants, or contaminants; the
quantity, volume, size or magnitude of the contamination; and the physical and chemical
attributes of the hazardous pollutants or contaminants." (Pg. 9, SOW)

• Groundwater Fate and Transport

'"•- Constituent Characteristics
- Groundwater Fate and Transport Processes
- Groundwater Constituent Migration Trends
- Groundwater Modeling" (Pg. 8, SOW)

Risk Assessment

• Human Health Risk Assessment

"The risk assessment shall focus on actual and potential risks to persons corning into
contact with on-site contaminants as well as risks to the surrounding residential and
industrial worker populations from exposure to contaminated soils, sediments, surface
'water, air, and ingestion of contaminated organisms in surrounding impacted ecosystems.

iMMEKiSiritî fiiJf^
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Reasonable maximum estimates of exposure shall be defined for both current land use
conditions and reasonable future land, use conditions. It shall use data from the Site to
identify the chemicals of concern, provide an estimate of how and to what extent human
receptors might be exposed to these chemicals, and provide an assessment of the health
effects associated with these chemicals. The evaluation shall project the potential risk of
health problems occurring if no cleanup action is taken at the Site and establish target action
levels for COCs (carcinogenic and non-carcinogenic). Tine risk evaluation shall be
conducted in accordance with U.S. ERA guidance including, at a minimum: Risk
Assessment Guidance for Superfund (RAGS) (EP A/540/1 -89/002, December 1989) and
RAGS Part D (ERA 540/R/97/033, January 1998). The risk assessment shall also include
the following elements:

- Hazard Identification (Sources)
The Respondents shall review available information on the hazardous substances
present at the Site and identify the major contaminants of concern.

-- Dose-Response Assessment
Contaminants of concern should be selected based on their intrinsic toxicological
properties.

-- Conceptual Exposure/Pathway Analysis
-- Characterization of Site and Potential Receptors
- Exposure Assessment

Respondents shall develop reasonable maximum estimates of exposure for both current
land use conditions and potential land use conditions at the Site.

-- Risk Characterization,
-- Identification of Limitations/Uncertainties" (Pg. 9-10, SOW)

Ecological Risk Assessment

"The ecological risk assessment shall be conducted in accordance with U.S. EPA guidance
including, at a minimum: Ecological Risk Assessment Guidance for Superfund, Process for
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Designing and Conducting Ecological Risk Assessments, (EPA/5407R/97/006, June 1997).
[It] shall describe the data collection (activities conducted as part of Support Sampling Plan
as well as the following information:

- Hazard Identification (Sources)
The Respondents shall review available information on the hazardous substances
present at and adjacent to the Site and identify the major contaminants of concern.

- Dose-Response Assessment
Contaminants of concern should be selected based on their intrinsic toxicological
properties.

•'.

- {Prepare] Conceptual Exposure/Pathway Analysis
- Characterization of Site and Potential Receptors
- [Select Chemicals, Indicator Species, and Endpoints

In preparing the assessment, the Respondents shall select representative chemicals,
indicator species (species that are especially sensitive to environmental contaminants),
and end points on which to concentrate,]!

- Exposure Assessment
[The exposure assessment will identify the magnitude of actual exposures, the
frequency and duration of these exposures, and the routes by 'which receptors are
exposed. The exposure assessment shall include an evaluation of the likelihood of such
exposures occurring and shall provide the basis for the development of acceptable
exposure levels.]

- [Toxicity Assessment/Ecological Effects Assessment
The toxicity and ecological! effects assessment will address the types of adverse
environmental effects associated with chemical exposures, the relationships between
magnitude of exposures and adverse effects, and the related uncertainties for
contaminant toxicity (e.g., weight of evidence for a chemical's carcinogenicity).]

- Risk Characterization
[During risk characterization, chemical-specific toxicity information, combined with
quantitative and qualitative information from the exposure assessment, shall be
compared to measured levels of contaminant exposure levels and the levels predicted
through environmental fate and transport modeling. These comparisons shall determine
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whether concentrations of contaminants at or near the Site are affecting or could
potentially affect the environment.]

- Identification of Limitations/Uncertainties
[Respondents shall identify critical assumptions (e.g., background concentrations and
conditions) and uncertainties in the report.]" (Pg. 10, SOW)

Feasilbillity Study

» Identification of Remedial Action Objectives

"The [Feasibility Study] shall develop remedial and, where appropriate, removal action
objectives, taking into consideration the following factors:

- Prevention or abatement of actual or potential exposure to nearby human populations,
(including workers), animals, or the food chain from hazardous substances, pollutants, or
contaminants;

- Prevention or abatement of actual or. potential contamination of drinking water supplies
and ecosystems;

- Stabilization or elimination of hazardous substances in drums, barrels, tanks, or other
bulk storage containers that may pose a threat of release;

- Treatment or elimination of hazardous substances, pollutants, or contaminants in soils or
sediments that may migrate;

- Elimination of threat of fire or explosion;
-- Acceptable chemical-specific contaminant levels, or range of levels, for all exposure

routes; and
- Mitigation or abatement of other situations or factors that may pose threats to public

health, welfare, or the environment" (Pg. 1 1 - 12 , SOW)

Determination of Remedial Action Scope

"The [Feasibility Study] shall define the broad scope and specific short-term and long-term
objectives of the remedial action and address the protectiveness of the remedial action."
(Pg. 12, SOW)
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• Determination of Remedial Action Schedule

"The general schedule for remedial action and, where appropriate, removal activities shall
be developed, including both the start and completion time for the remedial action." (Pg. 12,
SOW)

• Identification of and Compliance with ARARs

"The Feasibility Study shall identify all applicable, relevant and appropriate requirements at
both the federal and state levels that will apply to the remedial action. The Feasibility Study
shall also describe how the ARARs will be met." (Pg. 12, SOW)

• Identification and Analysis of Remedial Action Alternatives

"Based on the analysis of the nature and extent of contamination and on the cleanup
objectives developed in the previous section, a limited number of alternatives appropriate for
addressing the remedial action objectives shall be identified and assessed. Whenever
practicable, the alternatives shall also consider the CERCILA preference for treatment over
conventional containment or land diisppsal approaches.

The use of presumptive remedy guidance, if appropriate and applicable to any of the
disposal areas of the Sauget Area 2 Site, may also provide an immediate focus to the
identification and analysis of alternatives. This guidance includes, but is not limited to:
Implementing Presumptive Remedies (EPA 540-R-97-029, October 1997). Presumptive
remedies involve the use of remedial technologies that have been consistently selected at
similar sites or for similar contamination.

A limited number of alternatives, including any identified presumptive remedies, shall be
selected for detailed analysis. Each of the alternatives shall be described with enough detail
so that the entire treatment process can be understood. Technologies that may apply to the
media or source of contamination shall be listed in the Feasibility Study.

olurm RS2041 M2.doc
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The prelirninary list of alternatives to address the Sauget Area 2 Site shall consist of, but is
not limited to, treatment technologies ( i .e . , thermal methods), removal and off-site
treatment/disposal, removal and on-site disposal, and in-place containment for soils,
sediments and wastes." (Pg. 12- 13 , SOW)

« Detailed Analysis of Alternatives

"Defined alternatives are evaluated against the short- and long-term aspects of three broad
criteria: 1) effectiveness, 2) implementability, and 3) cost." (Pg. 13, SOW)

- Effectiveness

"The effectiveness of an alternative refers to its ability to meet the objective regarding
the scope of the remedial action. The "Effectiveness"' discussion for each alternative
shall evaluate the degree to which the technology would mitigate threats to public health
and the environment. Criteria to be considered include:" (Pg. 13, SOW)

- Overall Protection of Public Health and the Environment

"How well each alternative protects public health and the environment shall be
discussed in a consistent manner. .Assessments conducted under other evaluation
criteria, including long-term effectiveness and permanence, short-term effectiveness,
and compliance with ARARs shall be included in the discussion. Any unacceptable
short-term impacts shall be identified. The discussion shall focus on how each
alternative achieves adequate protection and describe how the alternative will
reduce, control, or eliminate risks at the Site through the use of treatment,
engineering, or institutional controls," (Pg. 13, SOW)

•- Compliance with ARARs and Other Criteria, Advisories, and Guidance

"The detailed analysis shall summarize which requirements are applicable or
relevant and appropriate to an alternative and describe how the alternative meets
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those requirements. A summary table may be employed to list potential ARARs. In
addition to ARARs, other Federal or State advisories, criteria, or guidance to be
considered (TBC) may be identified,." (Pg. 14, SOW)

Long Term Effectiveness and Permanence

"This evaluation assesses the extent and effectiveness of the controls that may be
required to manage risk posed by treatment of residuals and/or untreated wastes at
the Site. The following components shall be considered for each alternative:
magnitude of risk, and, adequacy and reliability1 of controls." (Pg. 14, SOW)

Reduction of Toxiicity, Mobility, or Volume Through Treatment

"Respondents' analysis shall address U.S. EPA's policy of preference for treatment
including an evaluation based upon the following subfactors for a particular
alternative:

- Treatment process(s) employed and the material(s) it will treat
- Amount of the hazardous or toxic materials to be destroyed or treated
- Degree of reduction expected in toxicity, mobility, or volume
-- Degree to which treatment will be irreversible
-- Type and quantity of residuals that will remain after treatment
- Whether the alternative will satisfy the preference for treatment" (Pg. 14, SOW)

Short Term Effectiveness

"The short-term effectiveness criterion addresses the effects of the alternative during
implementation before the remedial objectives have been met. Alternatives shall
also be evaluated with respect to their effects on human health and the environment
following implementation. The following factors shall be addressed as appropriate
for each alternative:

- Protection of the Community
- Protection of the Workers
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- IEnvi iro nrnenta11 m pacts
- Time Until Response Objectives are Achieved" (Pg. 14, SOW)

- Implementability

"This section is an assessment of the implernentabillity of each alternative in terms of the
technical and administrative feasibility and the availability of the goods and services
necessary for each alternative's full execution. The following factors shall be considered
under this criterion:" (Pg. 15, SOW)

- Technical Feasibility

"The degree of difficulty in constructing and operating the technology; the reliability of
the technology, the availability of necessary services and materials; the scheduling
aspects of implementing the alternatives during and after implementation; the
potential impacts on the local community during construction operation; and the
environmental conditions with respect to set-up and construction and operation shall
be described. Potential future removal actions shall also be discussed, The ability to
monitor the effectiveness of the alternatives may also be described." (Pg. 15, SOW)

~ Administrative Feasibility

"The administrative feasibility factor evaluates those activities needled to coordinate
with other offices and agencies. The administrative feasibility of each alternative
shall be evaluated, including the need for off-site permits, adherence to applicable
non-environmental laws, and concerns of other regulatory agencies. Factors that
shall be considered include, but are not limited to, the following: statutory l imits ,
permits and waivers." (Pg. 15, SOW)

- Availability of Services and Materials

"The RI/FS must determine if off-site treatment, storage, and disposal capacity,
equipment, personnel, services and materials, and other resources necessary to
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implement an alternative shall be available in time to maintain the remedial
schedule." (Pg. 15, SOW)

- State and Community Acceptance

"State and Community /Vcceptance will be considered by U.S. ERA before a final
remedial action is decided upon. Respondents need only mention in the Feasibility
Study that U.S. EPA will consider and address State and corn in unity acceptance of
an alternative 'when making a recommendation and in the final selection of the
alternative in the ROD." (Pg. 15-16, SOW)

",

- Cost

"Each alternative shall be evaluated to determine its projected costs. The evaluation
should compare each alternative's capital and operation and maintenance costs. The
present worth of alternatives should be calculated." (Pg. 16, SOW)

- Direct Capital Costs

"Costs for construction, materials, land, transportation, analysis of samples,
treatment shall be presented." (Pg. 16, SOW)

- Indirect Capital Costs (Pg. 16, SOW)

"Cost for design, legal fees, permits shall be presented." (Pg. 16, SOW)

- Long Term Operation and Maintenance Costs

"Costs for maintenance and long-term monitoring shall be presented." (Pg. 16,
SOW)

« Comparative Analysis of Remedial Action Alternatives
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"Once remedial action alternatives have been described and individually assessed against
the evaluation criteria described above, a comparative analysis shall be conducted to
evaluate the relative performance of each alternative in relation to each of the criteria. The
purpose of the analysis shall be to identify advantages and disadvantages of each
alternative relative to one another so that key tradeoffs that would affect the remedy
selection can be identified." (Pg. 16, SOW)

1.2 Conceptual Model for Sauget A ire a 2 Sites

Detailed discussions of the Conceptual Site Model (CSM) developed for the purposes of the
Human Health Risk Assessment are presented in Section 1 1 , 2 and Figure 1 1 1 - 1 . A detailed
discussion of the CSM for the Ecological Risk Assessment (ERA) is presented in Section 12.5,
for both aquatic and terrestrial pathways, This CSM is also presently graphically as Figures 12-
1 through 12-3. The CSM for the Area 2 Sites will be further developed! and refined,
incorporating the information generated by this investigation program, in the RI/FS Report.

1,2,11 Constituent Migration to the Mississippi River

Two of the five disposal sites in Sauget Area 2 are located on the east bank of the Mississippi
River (Sites Q and R). The other three disposal sites (O, P and S) are located 1500 to 2000
feet east of the riverbank. Solid and liquid industrial and municipal wastes were disposed at
these facilities from the 1950s to the 1980s, The potential exists for constituent migration to the
groundwater system from these disposal sites. The aquifer beneath Sauget Area 2 consists of
three hydrogeologic units: 1) the Shallow Hydrogeologic Unit with fine-grained, silty sands, 2)
the Middle Hydrogeologic Unit with clean, medium to coarse sand and 3) the Deep
Hydrogeologic Unit with clean, medium to coarse sand and gravel. Leachate migrating from the
waste disposal areas could enter these hydrogeologic units and then discharge to the river via
the groundwater pathway, This is potentially the primary migration pathway for constituents
from the disposal sites.

Another potential pathway for constituent migration to the Mississippi River is discharge via
stormwater runoff. This pathway is not likely to be a major migration pathway at the sites with
covers, i.e. Site O, Site P, the northern portion of Site Q, Site R and Site 8. In addition, Sites O,
inTES înssscjî f;^
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P, and S are located on the dry slide of the floodwall and levee. Site O is covered with
approximately two feet of clean, low permeability soil. Site P is partially covered by parking lots
associated with entertainment establishments while the remainder of the area is vegetated. The
northern portion of Site Q is used as a bulk storage terminal and is covered with cinders or
gravel. Site R is covered with a clay cap two to eight feet thick. The northern portion, of Site S
is vegetated and the southern portion is covered with gravel. As reported by USEIPA, past: floods
have inundated Site Q exposing drums and contaminated soils.

1 .2.2 Constituent 11/1 igration to Human Receptors

Potential constituent migration pathways to human receptors are discussed in the Human
Health Risk Assessment Site Conceptual Model (Section 1 1 .0 ) .

1.2.3 Constituent Migration to Ecological Receptors

Potential constituent migration pathways to ecological receptors are discussed! in the Ecological
Risk Assessment Site Conceptual Model (Section 12.0).

1.3 Support Samipliiriig Plain Objectives

To expedite work plan approvals, the Sauget Area 2 Support Sampling Plan is patterned after
the Sauget Area 1 Support Sampling Plan approved by USEPA Region 5 on September 9,
1999. The Sauget Area 2 SSIP consists of four sampling plans: 1) Waste, Soil and Stormwater
Sampling Plan, 2) Groundwater Sampling Plan, 3) Surface Water, Sediment and Ecological
Sampling Plan and 4) Air Sampling Plan. Objectives for each sampling plan are outlined below:

« Waste, Soil and Stormwater Sampling Plan
Determine the area! extent of each disposal area
Identify areas of buried drums or tanks
Characterize wastes present at each disposal site
Characterize leachate present at each disposal site
Characterize surface soil at each disposal site
Characterize Stormwater runoff at Sites R and Q
Characterize background soil
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Provide information for the Human Health Risk Assessment
Provide information for the Ecological Risk Assessment

» Groundwater Sampling Plan
Characterize groundwater beneath and downgradient of Site O
Characterize groundwater beneath and downgradient of Site P
Characterize groundwater beneath and downgradient of Site Q
Characterize groundwater beneath and downgradient of Site R
Characterize groundwater beneath and downgradient of Site S
Determine groundwater flow direction
Determine groundwater flow irate
Provide information for the Human Health Risk .Assessment:

• Surface Water, Sediment and Ecological Sampling Plan
Characterize surface 'water, sediments and fish downgradient of Site P
Characterize surface water, sediments and fish downgradient of Sites O, R, S and
the north end of Q
Characterize surface \water, sediments and fish downgradient of Site Q
Characterize surface water, sediments and fish upstream of Sauget Area 2
Characterize surface water, sediments and fish downstream of Sauget Area 2
Provide information for the Human Health Risk Assessment
Provide information for the Ecological Risk Assessment

• Air Sampling Plan
Characterize air emissions from Site P
Characterize air emissions from Sites O, R and S
Characterize air emissions from Site Q
Provide information for the Human Health Risk Assessment

In addition to using the Sauget Area 1 Support Sampling Plan as a basis for the Sauget Area 2
Sites Sampling Plan Outline and follow-on work plans, the Sauget Area 1 Field Sampling Plans,
Quality Assurance Project Plans and Health and Safety Plans will be used as a basis for
preparing the corresponding Sauget Area 2 plans,

1 1 .4 Support Sampling Plan Organization

The Support Sampling Plan consists of the following volumes:
Volume 1 Support: Sampling Plan
Volume 2A Waste, Soil, Stormwater, Groundwater and Air Field Sampling Plan
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Volume 26 Waste, Soil, Stormwater, Groundwiater and Air Quality Assurance Project Plan
Volume 2C Waste, Soil, Stormwater, Groundwater and Air Health and Safety Plan
Volume 3A Surface Water, Sediment and Aquatic Biota Field Sampling Plan
Volume 36 Surface Water, Sediment and Aquatic Biota Quality Assurance Project Plan
Volume 3C Ecological Sampling Health and Safety Plan
Volume 4A Terrestrial Biota Field Sampling Plan
Volume 46 Terrestrial Biota Quality Assurance Project Plan
Volume 4C Ecological Sampling Health and Safety Plan
Volume 5 STL. Savannah Laboratories Quality Assurance Manual and Standard Operating

Procedures
Volume 6 Data Validation Plan

•?

Specific requirements of the November 24, 2:000 AOC SOW are addressed in the Support
Sampling Plan as shown below:

AOC SOW
Support Sampling Plan Element SA2SG Support Sampling Plan Section

Site Background
Data Gap Description
Waste Characterization
Hydro-geologic Investigation
Soil and Sediment Investigation
Surface Water Investigation (2

Air Investigation
Ecological Assessment13
Pilot Tests
Field Sampling Plan

1.0 Introduction
2.0 Sites Description and Background
5.0 Data Gap Description
6.0 Waste, Soil and Stormwater Sampling Plan
7.0 Groundwater Sampling Plan
8.0 Surface Water, Sediment and Ecological

Sampling Plan {1

9.0 Air Sampling Plan
10.OTreatability Testing Plan
Field Sampling Plans
Volume 2A Waste, Soil, Stormwater,

Groundwater and Air Field
Sampling Plan

Volume 3A Surface Water, Sediment and
Aquatic Biota Field Sampling Plan

Volume 4A Terrestrial Biota Field Sampling
Plan
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AOC SOW
Sampling PI

INTRODUCTION

SA2SG Support Sampling Plan Section

Q ua Iity Assu rance PIIan

Health and Safety Plan

Laboratory Quality Assurance Plans

Quality Assurance Project Plans
Volume 28 Waste, Soil, Stormwater,

Groundwater and Air Quality
Assurance Project Plan

Volume 38 Surface Water, Sediment and
Aquatic Biota Quality Assurance
Project Plan

Volume 48 Terrestrial Biota Quality Assurance
Project Plan

Health and Safety Plans
Volume 2C 'Waste, Soil, Stormwater,

G5 mound water and Air Sampling
Health and Safety Plan

Volume 3C Ecological Sampling Health and
Safety Plan

Volume 4C Ecological Sampling Health and
Safety Plan

Laboratory Quality Assurance Plans

Volume 5 STL Savannnah Laboratories
QAM and SOPs

Notes:
1) Soil sampling is described in Section 6.0 Waste, Soil and Stormwater Sampling Plan
2) Surface water sampling is described in Section 8.0 Surface 'Water, Sedinnent and Ecological

Sampling Plan
3) Ecological assessment sampling is described in Section 8.0 Surface Water, Sediment and

Ecological Sampling Plan
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2.0 Sites Description and Background

The Sauget Area 2 Sites are located in the City of East St. Louis and the Villages of Sauget and
Cahokia in St. Cllair County, Ill inois, The Sauget Area 2 study area is east of the Mississippi
River and south of the MacArthur bridge railroad tracks (Figure 2-1) . The study area is west of
Route 3 (Mississippi Avenue) and north of Cargill Road.

Sites_ Former_yse Ijllumcigality

Site O Sewage Sludge Dewateiring Village of Sauget
Site P Municipal and Industrial Waste disposal City of East St. Louis

Village of Sauget
Site Q Municipal and Industrial Waste Disposal Village of Sauget

Village of Cahokia
Site R Industrial Waste Disposal Village of Sauget
Site S Chemical Reprocessing Waste Disposal Village of Sauget

These sites are located in an area historically used for heavy industry, including chemical
manufacturing, metal refining and power generation, and waste disposal. Currently the area is
used for heavy industry, warehousing, bulk storage (coal, refined petroleum, lawn and garden
products and grain), waste water treatment, hazardous waste treatment, waste recycling and
truck terminals. Four commercial establishments are located at the north end of the study area.
No residences are located within the study area. Residential areas closest to Sauget Area 2 are
approximately 3,000 feet east of Site P and about 3,000 feet east of Site O. These residential
areas are located, respectively, in East St. Louis and! Cahokia,

2/1 Sites Location and Physical Setting

The Sauget Area 2 Sites are located in the floodplain of the Mississippi Fiiiver in an area known
as American Bottoms. Topographically, the area consists primarily of flat bottom land although
local topographic irregularities do occur. Generally, land surface in the American Bottoms
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slopes from north to south and from east to west toward the Mississippi River. Land! surface
elevation ranges from 400 to 410 feet above Mean Sea Level (MSL) with little topographic relief,
Sauget Area 2 consists of five former disposal areas, Sites O, P, Q, R and S, adjacent, or in
close proximity, to the Mississippi River. These five disposal areas were given letter
designations by the Illinois Environmental Protection Agency (IIEPA) in the 1980s. Two of these
sites, Sites Q and R, are located on the wet sidle of the flooclwall and levee which is operated
and maintained by the US Corps of Engineers and the Metro East Sanitary District. The
floodwall is designed to protect the City of East St. Louis and the Villages of Sauget and
Cahokia from flooding. Sites O, P and S are located on the dry side of the floodwall and levee,

2.2 P resent and Past Facility Operations and Disposal Practices

Each of the five sites in Sauget Area 2 is described bellow. Maximum chemical concentrations
included in these site descriptions were iincluded by USEPA in the AOC.

2.2.1 Site O

Site O, located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres of land to
the northeast of the American Bottoms Regional Wastewater Treatment Facility (ABRTF). An
access road to the ABRTF runs through the middle of the site. In 1952, the Village of Sauget
Waste Water Treatment Plant began operation at this location. In addition to providing
treatment for the Village of Sauget, the plant treated effluent from the various Sauget industries.
During its operation the treatment plant received and treated industrial and municipal
wastewater. Approximately 10 million gallons per day of wastewater was treated most of 'which
'was from area industries.

Four lagoons 'were constructed at the wastewater treatment plant in 1965 and placed in
operation in 1966/1967. Between 1966/67 and approximately 1978, these lagoons 'were used
to dispose of clarifier sludge from the 'wastewater treatment plant. They were designated as
Site O during a site investigation conducted by IIEPA in the 1980s. The lagoons were closed in
1980 by stabilizing the sludge with lime and covering it with approximately two feet of clean low-
permeability soil. Currently, the lagoons are covered with clean low-permeability soil and are
vegetated,
i€jEiii«iSil/ifi5:>fi\»;!iiJ(̂
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Parties that ERA alleges discharged to the Sauget Wastewater Treatment Plant during the time
period that the sludge lagoons were in operation included, at a minimum:

» Arnax Zinc Corporation,
• American Zinc Company
« Cerro Copper Products Company
» Clayton Chemical Co.
« Darling Fertilizer

» Ethyl Petroleum .Additives, Inc.
» Midwest Rubber Reclaiming
» Mobil Oil Corporation
» Monsanto Company
« Rogers Cartage Company
» Wiese Planning and Engineering

Parties \vhich own and/or operate, or previously owned and/or operated, portions of Site O
include:

« Village of Sauget:

2.2.2 Site IP

Site P, which is bounded by the Illinois Central Gulf Railroad tracks, the Terminal Railroad
Association tracks and Monsanto Avenue, occupies approximately 20 acres of land located in
the City of East St. Louis and the Village of Sauget. Ill: was operated by Sauget: and Company
as an IE PA-permitted landfill from 1973 to approximately 1984 accepting general wastes,
including diatomaceous earth filter cake, from Edwin Cooper and non-chemical wastes from
Monsanto. IEIPA inspections documented the presence of drums labeled! "Monsanto ACL-85,
Chlorine Composition," drums labeled phosphorus pentasulfide from Monsanto and Monsanto
ACL filter residues and packaging. Site P is currently inactive and partially covered, however,
access to the site is not restricted.

Parties 'which EPA alleges to have generated, disposed of, released into and/or transported
wastes to Site P include:

« Edwin Cooper Petroleum Additives
« Kerr-McGee Chemical Company
» Monsanto Chemical Company

EPA alleges that parties 'who potentially own, previously owned and/or operated Site P include:

RLlEK:\l:NVlRONM:WID01IM»M.OIDi (S«]l«|p«nll IS 2002 nportsWohmw nS2M1«02.dOC
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» Cahokia Trust Properties • Norfolk Southern
» Chicago Title & Trust Company » SI Enterprises
«> City of East St. Louis » Sauget and Company
«• Gulf-Mobile & Ohio Railroad » Solutia
» Magna Trust » Southern Railway System
» Metro East Sanitary District • Union Electric Company

2.2.3 Site Q

Site Q, a former subsurface and surface disposal area, occupies approximately 90 acres in the
Villages of Sauget and Cahokia, This Site is divided by the Alton and Southern Railroad into a
northern portion and a southern portion. The northern portion consists of 65 acres bordered on
the north by Site IR and Monsanto Avenue. The, northern portion is bordered on the south by the
main track of the Alton and Southern Railroad and property owned by Patgood Inc. On the
east, the northern portion of the site is bordered by the Illinois Gulf Central (Railroad and the US
Army Corps of Engineers (USAGE) flood control levee and on the west the Site is bordered by
the Mississippi River.

The southern portion consists of 25 acres, north of Cargill Road and south of the Alton and
Southern Railroad. The southern portion is bounded on the wrest by a 10-ft wide easement
owned by Union Electric for transmission lines and a spur track of the Alton and Southern
Railroad to the Fox Terminal. A barge terminal operated by St. Louis Grain Company is located
between the Union Electric easement, the spur track and the Mississippi River. Southern Site Q
is bordered on the east by the Illinois Central Gulf Railroad and the flood control levee,

Disposal started in the 1950s and continued until the 1970s. Allegedly, Sauget and Company
started operation of a landfill south of the River Terminal in 1966 and terminated operations in
1973, This facility took various wastes including municipal waste, septic tank pumpings, drums,
organic and inorganic wastes, solvents, pesticides and paint sludges. It also took plant trash
and 'waste from other industrial facilities and demolition debris.

Most of Site Q is covered with highly permeable black cinders. Eagle Marine Industries and
Peavy Company, a division of ConAgra, operate barge terminal facilities in the central part of
the northern portion of Site Q. The southern portion of Site Q is used for reclaiming rebar from
concrete. A 10-acre site on the northern portion of Site Q is currently used by Rivercity
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Landscape Supply as a bulk storage terminal for lawn and garden products,. Raw landscape
products such as mulch, rock and soil are processed and packed on this portion of the site.

Access to some portions of the site is restricted by fencing and gates. Other parts of the site
have unrestricted access,

Site Q is on the west side of the USCOE floodwall. In 1993, during the highest recorded flood in
St. Louis's history, Site Q was flooded.. USEPA conducted a CERCLA removal action at the
northern portion of Site Q in 1995. USEPA conducted a second CERCLA removal action at the
southern portion of Site Q beginning in October of 1999 and into early 2000. During this
removal action, USEPA excavated over 3,200 drums and over 17,000 cubic yards of
contaminated soils containing metals, RGBs, and oirganics. Excavated material 'was transported
by rail to Oklahoma for disposal at SafetyKleen's Lone Elk hazardous waste landfill.

EPA alleges that the following parties potentially generated, disposed of, released into and/or
transported wastes to Site Q;

• AALCO Wrecking Company, Inc.
• Albco Trash Service
• Able Sewer Service
«' Ajax Hickrnan Mauling
• Atlas Service Company
• Banjo Iron Company
• Barry Weinmiller Steel Fabrication
• Becker Iron & Metal Corporation
• Belleville Concrete Cont. Company
• Bi-State Parks Airport
• Bi-State Transit Company
• Boyer Sanitation Service
• Browning-Fern's Industries of St. Louis
• C&E Hauling
• Cargill Inc.
• Century Electric Company
• Circle Packing Company
• Clayton Chemical Company
• Corkery Fuel Company
• Crown Cork & Seal Company, Inc.
• David Hauling
» Dennis Chemical Company, Inc.
» Disposal Service Company

it
it
it

Edgemont Construction
Edwin Cooper Inc.
Eight & Trendy Metal Company
Evans Brothers
Finer Metals Company
Fish Disposal
Fruin-Colnon Corporation
Gibson Mauling
I-I..C. IFournie Inc.
I-I.C. Fournie Plaster
Hilltop Hauling
Huffmeier Brothers
Hunter Packing Company
Illinois Department of Transportation
Inmont Corporation
ILefton Iron & Metal Company
IVIallincknxIt Chemical
Midwest Sanitation
Mississippi Valley Control
Monsanto Company
Myco-Gloss
Obear Nestor
Roy Baur
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• Dore Wrecking Company
• Dotson Disposal "All" Service
• Dow Chemical
• Patgood

Thomas Byrd
Trash Men Inc.
Uniited Technologies Corporation
U.S. Paint Corporation

EPA alleges that the following parlies potentially own, previously owned and/or operated Site Q:

• Cahokia Trust Properties
• ConAgra, Inc. (leasee)
• Eagle Marine Industries Inc.
• Industrial Salvage & Disposal Company
• Peavey Company
• Phillips Pipe Line Company

Pillsbury Company (leasee)
Sauget & Company
Union Electric Company
Village of Cahokia
Village of Sauget

2.2,4 Site IR

Site R, a closed industrial-waste disposal area owned by Solutia line, is located between the
Hood control levee and! the Mississippi River in Sauget, Illinois. It is approximately 24 acres in
size (approximately 2, 100 by 500 feet). Its northern border is .Monsanto Avenue and its
southern border is Site Q. A portion of Site Q, known as the "Dog Leg", is located to the east of
Site R. This site once called the "Sauget Toxic Dump" and the "Monsanto Landfill" it is now
known as the "River's Edge Landfill".

Industrial Salvage and Disposal, Inc. (ISO) operated the River's Edge Landfill for Monsanto from
1957 to 1977. Hazardous and non-hazardous bulk liquid and solid chemical wastes and
drummed chemical! 'wastes from Monsanto's W.G. Krummrich plant and, to a lesser degree, its
Queeny plant in St. Louis were disposed at Site R. Disposal began in the northern portion of
the site and expanded southward. Wastes contained phenols, aromatic nitro compounds,
aromatic amines, aromatic nitro amines, chlorinated aromatic hydrocarbons, aromatic and
aliphatic carboxylic acids and condensation products of these compounds.

In 1979, Monsanto completed the installation of a clay cover on Site R to cover 'waste, limit
infiltration through the landfill, and prevent direct contact with fill material. The cover's thickness
ranges from 2 feet to approximately 8 feet. In 1985, Monsanto installed a 2,250-foot long rock
revetment along the east bank of the Mississippi River adjacent to Site IR. The purpose of the
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stabilization project: was to prevent further erosion of the riverbank and thereby minimize
potential for the surficial release of waste material from the landfill. During the 1993 flood, Site
R was flooded but the clay cap was not overtopped. No erosion of the river bank or cap
resulted from this flood.

Access to Site R is restricted by fencing and is monitored by Solutia plant personnel.

On February 13, 1992, the State of Illinois and Monsanto signed a consent decree entered in St.
Clair County Circuit Court requiring further remedial investigations and feasibility studies to be
conducted by Monsanto on Site R. The results of the Remedial Investigation/Feasibility Study
were submitted to Illinois ERA in 1994. Solatia* made a good faith offer to the IIEPA to install an
engineered cap and a leachate recovery system in 1997.

Parties who allegedly own, previously owned and/or operated Site IR include:

« Cahokia Trust Properties • Solutia line
« Monsanto Company • Sauget and Company

2.2.5 Site 8

Site S is located southwest of Site O. It is approximately 0.92 acres in size (approximately 100
by 400 feet). Allegedly, the property is or was owned by the Village of Sauget, Clayton
Chemical and/or the Resource Recovery Group. In the mid-1960s, solvent recovery began on
the Clayton Chemical property, part of which included in Site S, 'which is now owned by the
Resource Recovery Group (RRG). The waste solvents were steam-stripped resulting in still
bottoms that were allegedly disposed of in a shallow, on-site excavation that is now designated
Site S. Historical aerial photographs indicate that Site S was potentially a 'waste and / or drum
disposal area. The northern portion of the site is grassed and its southern portion is covered
with gravel and fenced.
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2.3 Geology, Hydrology and Hydrogeology

2.3 . 1 Geology

American Bottoms, the floodplain area on the east side of the Mississippi River, consists of
unconsolidated valley fill deposits 'which are composed of Recent alluvium (Cahokia Alluvium)
unconformably overlying glacial material of the Henry Formation. These unconsolidated
deposits are underlain by Pennsylvaniaim and Mississippi an age limestone and dolomite with
lesser amounts of sandstone and shale.

Cahokia Alluvium (Recent deposits) consists-1 of unconsolidated, poorly sorted, fine-grained
materials with some local sand and clay lenses. Shallow Cahokia Alluvium is a fine-grained silty
sand that becomes coarser with depth. These deposits are about 95 feet thick at the
Mississippi River thinning away to about 40 feet thick at Route 3.

The underlying Henry Formation consists of approximately 40 feet of coarse-grained glacial
outwash deposits composed of medium to coarse-grained sands becoming coarser with depth.
In some areas, till and/or boulder zones were found 10 to 15 feet above the base of this unit.

Previous subsurface investigations conducted at the site (Geraghty & Miller, Inc. Remedial
Investigation at Sauget Site R, August 1994) have identified a fill layer which is approximately 5
to 20 feet thick overlying the Cahokia Alluvium which was observed to be approximately 50 feet
thick. The Henry Formation 'was observed to be approximately 80 feet thick during these
investigations. Cross sections showing the regional geology are provided! as Figures 2-2
through 2-4 and cross sections showing site-specific geology are provided as Figure 2-5.

2.3.2 Hydrology

One major surface-water feature, the Mississippi River, is found in the study area. The study
area itself is located in the floodplain of the Mississippi River in an area known as American
Bottoms. Topographically, the area consists, primarily, of flat bottom land although many minor
irregularities occur locally. Generally, land surface in the .American Bottoms area slopes from

iFiiiDiii:iiEiiiiiiii:>tfi»35^^^
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north to south and from east to west: toward the Mississippi River. Land surface elevation
ranges from 400 to 410 ft above mean sea level with little topographic relief.

2.3.3 Hydro geology

Site-specific geologic data show that the unconsolidated deposits range from 140 feet thick near
the river to about 110 feet east of the study area. At most locations, the contact between
Cahokia Alluvium and the Henry Formation can not be distinguished. However, three distinct
hydirogeollogic units can be identified: 1) a Shallow Hydrogeologic Unit (SI-ILI), 2) a Middle
Hydrogeologic Unit (MHU) and 3) a Deep Hydrogeologic Unit (DHU). The 30 ft. thick Shallow
Hydrogeologic Unit includes the Cahokia Alluvium (recent deposits) and the uppermost portion
of the Henry Formation. This unit is primarily an unconsolidated, line-grained silty sand with low
to moderate permeability. The 40 ft. thick Middle Hydrogeologic Unit is formed by the upper to
middle, medium to coarse sand portions of the Henry Formation. It contains a higher
permeability sand than found in the overlying Shallow Hydrogeologic Unit and these sands
become coarser with depth. At the bottom of the aquifer is the 40 ft. thick Deep Hydrogeologic
Unit which includes the high permeability, coarse-grained deposits of the lower Henry
Formation. The zone is estimated to be about 40 feet thick.

Aquifer tests performed during the 1994 Geraghty & Miller Remedial Investigation indicate that
the hydraulic conductivities are approximately 4 feet per day, 330 feet per day, and 300 feet per
day for the shallow, medium, and deep groundwater zones respectively. A complete
presentation and discussion of the results of the aquifer test and the giroundwater model ing for
Sauget Area 2 Site R, which 'was performed by Geraghty & Miller, is provided in Appendix 3 and
4, respectively.

The study area is very flat and surface drainage is predominantly by infiltration rather than
surface runoff. Depth to water beneath the study area varies based on seasonal fluctuations,
proximity to the river and the elevation of the Mississippi River. In general, depth to water varies
from less than 10 feet to about 20 feet deep. Giroundwater flow direction is from east to west
with giroundwater discharging to the Mlississippii River.
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2.4 Current and Past Ground Walter Usage in the Sauget Area 2 Area

Groundwater is not used as a drinking water source in the Village of Sauget. In fact,
groundwater use is controlled by village ordinance (Appendix 2). No public water supply wells
are located near the study area. The nearest water supply well listed in public records is
located at the former Falcon Drive-In Theater in East St. Louis, greater than two miles to the
north. No residential wells were identified at or near the study area. Potable water is supplied
to area industry and residents by a public water supply system that obtains its water from a
surface water intake in the Mississippi River upstream of Sauget Area 2.

2,,6 Surrounding Land Use and Population -.

Heavy industry has located on the east bank of the Mississippi River between Cahokia to Alton,
Il l inois for nearly a century. Industrial activity peaked in the 1960s and industries have been
closing ever since. Although heavy industry has shut down throughout the American Bottoms,
the area around Sauget Area 2 is still highly industrialized!. In addition to heavy industry, the
area currently has warehouses, trucking companies, and other commercial facilities. Industrial
facilities currently operating in or near Sauget Area 2 are listed below:

Cahokia Marine Services
Eagle Marine Industries
Phillips Petroleum
Onyx Environmental Services
Peavey/ConAgra
Resource Recovery GroupRiver City Landscape and Supply
Slay Terminals
St. Louis Grain Company
Union Electric

Coal Bulk Storage and Transfer
Barge Terminal and Fleeting
Petroleum Bulk Storage and Transfer
Hazardous Waste Treatment
Bulk Grain Storage and Transfer
Waste Recycling
Lawn and Garden Product Storage
Coal Bulk Storage and Transfer
Bulk Grain Storage and Transfer
Electricity Distribution

Sauget Area 2 is transected by several petroleum, petroleum product or natural gas pipelines
operated by Explorer Pipeline Company, Marathon, Phillips Pipeline and Exxonlvlobil.

Two dismantled industrial facilities, Midwest Rubber and Darling Fertilizer, were located east of
the study area.
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Historically, the study area was used for waste disposal. Three closed landfills (Sauget Area 2
Sites P, Q and R) and four closed sludge lagoons (Sauget Area 2 Site O) are located in the
study area. Currently the area is used for waste treatrnent and recycling. Two active
wastewater treatrnent plants, the IPChenri Plant and the .American Bottoms Regional Treatment
Facility, are located in the area, Both of these treatment plants are owned by the Village of
Sauget. An operating hazardous waste incinerator, Onyx Environmental Services, is also
located in area, The Resource Recovery Group recycled wastes at the location where Clayton
Chemical reprocessed waste solvents. .Additional information about the historical activities at
the Resource Recovery Group area are presented later in this section. No additional
information concerning current activities at this facility are known to the PIRP Group. The facility
reportedly is not currently active, and US ERA- is conducting an emergency response at this
facility.

No residential land use is located adjacent to or in the immediate vicinity of the Sauget Area 2
Sites. Residential areas of Sauget and East St. Louis are separated from the study area by
other industries or undeveloped tracts of land. Limited residential areas exist to the northeast
and southeast of these industrial facilities. Industrial areas exist approximately 2,000 feet west
of the study area, across the Mississippi River in the City of St. Louis, Missouri, with residential
areas further to the west.

A number of active industrial facilities are located upgradient of Sauget Area 2 including:

Astaris Phosphorous Pentasulfide Manufacturing
Big River Zinc Zinc Refining
Cerro Copper Copper Tube Manufacturing
Ethyl Corporation Petroleum Additive Manufacturing
Flexsys Rubber Chemicals Manufacturing
Oxychem Swimming Pool Chlorine Manufacturing
Solutia Monochlorobenzene Manufacturing
Sterling Steel Castings Foundry

American Bottoms Regional Treatment Facility •- The Village of Sauget, Illinois owns and
operates the American Bottoms Regional Wastewater Treatment Facility (ABRTF). The ABRTF
brought: on line in 1986 provides both primary and secondary treatment for its regional service
area. It also provides secondary treatrnent for effluent from the Physical/Chemical Wastewater
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Treatment Plant (PChem Plant). The PChern Plant provides primary treatment for Village
wastewater that consists primarily of industrial wastewater. ABRTF has an NPDES Permit (No.
IL0065145) to discharge treated effluent via a multiport diffuser to the Mississippi River at river
mile 178. American Bottoms provides primary treatment: as well as secondary biological
treatment enhanced by powdered activated carbon...

Darling Fertilizer- Darling manufactured chemical fertilizers from 1922 to 1967. The process
involved acidulation of phosphate rock and the subsequent blending of the rock with nitrates,
lime, etc. After operations ceased, the plant was dismantled.

Midwest Rubber - Midwest Rubber began operations in 1928. The company reclaimed
rubber, principally from discarded automobile tires by heating the tires in autoclaves with caustic
solution or chloride solution. Scrap rubber was run through a series of grinding processes
creating sand-size granules that were fed into a dynamic devulcanizer unit and heated along
with pitch, aromatic disulfide and turpene additives. This process produced a soft grade of
rubber that was milled, compressed into blocks and sold for reuse in less expensive rubber
products such as mats and toy tires, Butyl rubber was also manufactured at the site. A release
of Diptene and gasoline from an underground storage tank at the facility was reported in
January 1990. The plant is now dismantled. Above-ground storage tanks were removed in
1997 and underground storage tanks were removed in 1998.

Phill ips Petroleum - Phillips Pipeline Company, a subsidiary of Phillips Petroleum, operates an
active terminal for bulk storage and transfer of petroleum and propane at 3300 Mississippi
Avenue in the Village of Cahokia. This facility, in operation since 1931 , currently has 58 above-
ground petroleum storage tanks with a total capacity of 2,309,235 barrels (96,987,970 gallons).
It also has two above-ground propane storage tanks. Unleaded gasoline, premium unleaded
gasoline, No. 2 low-sulfur distillate, No. 2 high-sulfur distillate, overhead gasoline, 100 aviation
fuel, K-1, butane, propane, oil mix, sulfur distillate and ethanol are stored in these tanks. The
terminal receives product: via pipeline, rail tankers and trailer trucks. Products are moved from
the terminal via tank trucks and pipelines.

Resource Recovery Group - This 7.35-acre property, and the area around it, 'was used as a
railroad repair yard, complete with roundhouse and terminal, from 1930 to 1962. In 1962,
iFO5wi=SriiiSc)]sS:!:i-:Ki3?^^
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Joseph Reicly began operating a crude oil topping plant at the site. Products derived from this
operation included white gas, distillate fuel oils and residual bottoms materials. Oil tank bottoms
and xvhite gas were disposed to the ground on site. Clayton Chemicals began solvent:
reclamation in the mid-1960s and continued until 1978. In 1983, IEPA modified the site's permit
to allow acceptance and distillation of the following spent solvents:

• Spent halogenated-solvents including Tetrachloroethylene; Trichloroethylene;
1 , 1 , 1 -Trichloroethane and Methylene Chloride;

• Spent nonhalogenated-solvents including Xylene, Acetone, Ethyl .Acetate,
Toluene and Methyl Ethyl Ketone; and '

» Spent high flash-point, nonhalogenated-solvents including Mineral Spirits, Glycol
Ether and heavy Naptha.

All spent solvents were to have a minimum solvent content of 30 percent. F001I, F002, F003
and F005 and other sludges and still bottoms were excluded. Clayton Chemical was sold to
Emerald Environmental in December 1993 and later renamed the Resource Recovery Group,

Trade Waste Incineration - Trade Waste Incineration (TWI), now Onyx Environmental
Services, began by ope rating a hazardous waste incinerator on the Clayton Chemical property
in 1980, Operations were relocated to their current site in 1983 after the property was
purchased from the Illinois Central Gulf Railroad, In or about 1982, TWI connected its scrubber
drain to the Village sewer system so that blowdown could be treated at the POTVV. Scrubber
sludge was drawn off and added to the waste ash removed from the incinerator.

2.6 Sensitive Ecosystems

The Sauget Area 2 Sites are within the wintering habitat range of the Bald Eagle, which has
Federal "Endangered Species" protection. Bald eagles 'were observed at Sites Q and R by
USEPA and Illinois EPA personnel in 1999. In addition, the site is within the range of the
Federal "Threatened Status" decurrent false aster (Boltonia Decurrens). A discussion of
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threatened iand endangered species, both Federal and State (Missouri and Illinois) is presented
in Section 12,4.2.

2.7 IUI e te o ro II o g y a n d C I! i irn a to I og y

Climate at the site is continental with hot humid summers and mild 'winters. Periods of extreme
cold are short. .Average annual rainfall from 1903 to 1983 was 35.4 inches and from 1963 to
1988 it was 39.5 inches. Average annual temperature is 56°F with the highest: average monthly
temperature in July (79°F) and the lowest average temperature in January (32°F).
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Figure 2-1
Site Location Map
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Figure 2-2
Cross Sections of the Valley Fill in
the East St. Louis Area, Il l inois
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Figure 2-3
Geologic Cross Section and

Piezometric Profile of the Valley Fill
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Figure 2-4
Wel Is, Boirii n gs,, and Sam pll in g Locations
from Pre-RI/FS Investigations and Lines

of Cross Section, Sauget Site R
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Figure 2-5
Cross Section A-A', Sauget Site IF!!

Monsanto Conn pany, Sauget,, Illllli no is
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RI/FS Support Sampling Plan
Sauget Area 2 Sites;, Sauget, III..
April 15, 2002 PREVIOUS SITE INVESTIGATIONS

3.0 Previous Site Investigations
In 1998, Ecology and Environment (E&E) prepared the report "Sauget Area 2 Data
Tables/Maps" for USEPA Region 5. This report summarized existing data for each site along
with other information compiled by E&E during its file searches of various agencies and
organizations, lit contains data from investigations conducted by Clayton Environmental
Consultants, Dynamac, E&E, I ERA, Geraghty and Miller, Reidlel Industrial Waste Management,
Russell and Axon and USEPA, Data for Sites O, IP, Q, R and 8 are summarized in Sections
3. 1 , 3.2, 3.3, 3.4 and 3.5.

As part of its 1998 report, E&E prepared isoconcentration maps showing Total VOC
concentration in shallow 'wells, Total VOC concentration in intermediate/deep wells, Total
base/neutral acid (BNA) concentration in shallow wells and Total IBIMA concentration in
intermediate/deep wells. These maps are included in the SSP as Figures 3-1 , 3-2, 3-3 and 3-4,
respectively.

Based on the information contained in the E&E Report, a summary table showing relevant
information for each sampling event has been developed for each site. These are presented as
Tables 3-1 through 3-5 for Sites O, IP, Q, IR and S, respectively. Additionally, maps indicating
the locations of various sampling points for these previous investigations are presented as
Figures 3-5 through 3-110, with Figure 3-5 providing an overall depiction of all sampling locations
within Area 2. Figures 3-6 through 3-10 present locations of previous investigations at Sites O,
IP, Q, R, and S, respectively. There was insufficient information in the E&E Report to accurately
place all sampling points on the map, therefore, not: all of the investigative locations presented in
Tables 3-1 through 3-5 appear on Figures 3-6 through 3-10.

3,1 Site O

The 1998 E&E report included! the following information on Site O:
• Site Narrative
• Site Description
• Soil Samples

- PCBs and Dioxin (IEPA, February 1983)
- Benzene, Phenol and PCBs (Clayton Environmental, July 1984)

iFluE^SE^/iSSSfiSiSSiii^
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- SVOCs and RGBs (Russell and Axon, July 1984)
- VOCs, SVOCs, Pesticides and IPCBs (Geraghty & Miller, August 1984)
- VOCs, SVOCs, Metals, Pesticides, PCBs (E&E, February 1987)

» Groundwater Samples
- VOCs, SVOCs, MIetals, Pesticides and IPCBs (Geraghty & Miillier, September 1984)
-- VOCs, SVOCs, MIetals, Pesticides and IPCBs (Geraghty & Miillier, November 1984)
- VOCs, SVOCs, MIetals, Pesticides and IPCBs (Geraghty & Miller, February 1985)
--VOCs, SVOCs, MIetals, Pesticides and IPCBs (Geraghty & Milter, May! 985)
--VOCs, SVOCs, MIetals, Pesticides and IPCBs (Geraghty & Miller, November 1985)
--VOCs,, SVOCs, MIetals, Pesticides and PCBs (Geraghty & Miller, February 1986 ) '
-VOCs, SVOCs, MIetals (Geraghty & Miller, December 1986)
--VOCs, SVOCs, MIetals, Pesticides and PCBs (Geraghty & Miillier, March 1987)
-VOCs, SVOCs, MIetals (Geraghty & Milled, May 1987)
-VOCs, SVOCs, MIetals, Pesticides and PCBs (Geraghty & Miller, July 1987)
--VOCs, SVOCs, MIetals, Pesticides and PCBs (Geraghty & Miillier, November 1987)

Maximum, minimum, average and 95% LICL concentrations for Site O soil and groundwater
data are given in Tables 3-6 and 3-7, respectively. These summary statistics are based on the
information included in the 1998 Ecology and Environment Report: "Sauget: Area 2 Data
Tables/Maps"".

The following discussion concerning nature and extent of contamination at Site O has been
taken directly from the E&E Report.

VOC concentrations in soil samples collected at Site O ranged from 0.001 to 889.9
irng/kg for 10 of the 12 samples collected. IBIMAs were detected at concentrations
ranging from 0,28 to 1 ,9 16 img/kg in 9 of the 12 samples collected. Pesticides were not
detected in any of the 12 samples collected. PCB concentrations ranged from 1 1 1 ,4 to
1,871 ring/kg for 9 of the 12 samples collected. MIetals,, particularly Cu, l-lg, and Zn, were
elevated in a few samples collected. The greatest contaminant concentrations in
subsurface soils were detected at depths between 0 to 10 feet BGS.
The extent of soil contamination at Site O is fairly well defined through the 12 samples
collected at various depths, both within and adjacent to the lagoons. The lagoons are
unlined„ and 'were excavated into the Henry Formation sands. The lateral boundary of
the lagoons is well-defined, and is readily evident in historical aerial photos.

F1LEK:\ENVIROm23-200100;M.OO (SA2)\Apf1l 115 2002. reportsWolunM l\S2041502.doc

Rev. 3 Page 3 - 2!



RI/FS Support Sampling Plan
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3.2 Site P

The 1998 E&E report included the following information on Site P:

• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs and Metals (E&E, February 1987)

Maximum, minimum, average and 95% UCL concentrations for Site P soil data are given in
Table 3-8. These summary statistics are based on the information included in the 1998 Ecology
and Environment Report ""Sauget Area 2 Data Tables/Maps".

The following discussion concerning nature and extent of contamination at Site P has been
taken directly from the E&E Report.

VOCs 'were detected at a concentration of 1.3 ring/kg in 1 of the 4 subsurface soil
samples collected at Site P. BNAs were detected at 16.4 ring/kg in 1 of the 4 samples,
and pesticides and PCBs were not detected in any of the four samples collected.
Metals, particularly Pb and Hg were elevated in a few of the samples collected. The
organic contaminants were all detected in the sample collected from boring P-1 at the
south end of the site from a depth of 0 to 10 feet BGS.

The extent of contamination is not very well defined for Site P given that only 4
subsurface soil samples were collected from three boring locations across the site.
Although, the contamination detected does appear to be present at low levels.
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3,3 Site Q

The 1998 E&E report included the following information on Site Q:

• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs, PCBs sand Diioxin (E&E, July 1983)
- SVOCs, TCLP SVOCs, TCLP Metals, PCBs (E&E, May 1994)
- VOCs, SVOCs, Metals, Pesticides, Herbicides and PCEls (IE-PA, November 1994)
- Metals and PCBs (E&E, 1997)
- VOCs, SVOCs, TCLP Metals and PCBs (Reidel Industrial Waste Mgmt., Date Unknown)

• Surface Water Samples
- Phenols, Metals and Inorganics (IIEPA, October 1972)
- Phenols, Metals and Inorganics (IIEPA, April 1973)

• Leachate Samples
- Phenols, Metals and Inorganics (IIEPA, October 1972)
- Phenol, PCBs, 2,3-D, Metals and Inorganics (IIEPA, September/October 1981)

• Groundwater Samples
- Phenols, Metals and Inorganics (IIEPA, January 1973)
- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, March 1987)
- VOCs, SVOCs, Metals, Pesticides and PCBs {E&E, July 1987)

Maximum, minimum, average and 95% UCL concentrations for Site Q soil and groundwater
data are given in Tables 3-9 and 3-10, respectively. These summary statistics are based on the
information included in the 1998 Ecology and Environment Report "Sauget Area 2 Data
Tables/Maps".

The following discussion concerning nature and extent of contarnina'tion at Site Q has been
taken directly from the E&E Report.

S_pjjtJfierriP_o^^
VOC concentrations in soils ranged from 0.008 to 0.29 nig/kg for 5 of the 11 samples
analyzed for these parameters. SNA concentrations ranged from 0.38 to 1.9 mg/kg for 5
of the 11 samples collected. Pesticides were not detected in any of the 11 samples
analyzed for these parameters. PCB concentrations ranged frorn 0.06 to 223 mg/kg for
14 of 17 samples collected.
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The samples collected from the southern portion of Site Q are collected from
depressional areas. These depressional areas have been identified! by IEPA as
apparent: disposal areas and not all of the property south of the Alton & Southern
Railroad has been sampled or characterized. The extent of surficial contamination in the
southern portion of Site Q (south of the Alton & Southern Railroad) is fairly well defined
laterally. However, there are no subsurface soils to help delineate the extent of vertical
contamination.

Northern portion of Site Q (all samples north of the Alton & Southern _Rai|rpad:
'Waste samples (QDI to QD3) collected in drums adjacent to the river at Site Q revealed
3 BNA concentration of 534 mg/kg in one sample, and PCB concentrations ranged from
180,000 to 260,000 ring/kg for the drum samples collected.

Surface 'water samples (PI and P2) collected on Site Q did not: contain appreciably high
concentrations of metals. These samples were not analyzed! for organic parameters.
Pond sediments (Q201 and Q202) collected in the center of Site Q had PCB
concentrations which ranged from 1.8 to 4.6 mg/kg for the two samples.

BNA concentrations in leachate samples (from samples L.-1, IL-2, LI 01, LI 02, and LI 03)
were 5 u.g/1.. for 2 of the 5 samples collected. The leachate samples 'were not analyzed
for VOCs, and pesticides were not detected in any of the 5 samples. PCB
concentrations ranged from 0.1 to 1.0 u.g/L for 4 of the 5 samples collected. Metals,
particularly As, Cr, Cm, Pb, and Zn, were elevated in a few of these samples.

VOC concentrations in the subsurface soils (from borings IB-1 to B-18 and Pits 1 & 2)
ranged from 0.02 to 5,855 mg/kg for 28 of the 36 samples collected. BNA
concentrations ranged! from 3.8 to 15 , 190 mg/kg for 34 of the 36 samples collected,
Pesticide concentrations were 0.1 and 3.3 mg/kg for 2 of the 35 samples collected. PCB
concentrations ranged from 0.002 to 16,000 mg/kg for 32 of the 36 samples collected,
Dioxin (2,3,7,8-TCDD) concentrations in subsurface soil samples ranged from 0.0001 to
0.0033 mg/kg in 2 of the 35 samples analyzed for this parameter.

FILEK:\ENVIRON\23-20010024.00 (SA2:)\April 15 2002 rapwtsWoluim RS2041502.doc

Rev, 3 Page 3 •• 5



Ril/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
Apri l 15, 2002 ' PREVIOUS SITE INVESTIGATIONS

The extent of contamination in the southern portion of Site Q (south of the Alton &
Southern Railroad) is fairly1 well defined laterally in and around the depressional areas
identified by I ERA. However, there are no subsurface soils to help delineate the extent:
of vertical contamination. The extent of contamination in the central portion of Site Q is
poorly defined. Wastes have been identified through sampling of drum samples and
leachate but surface and subsurface soil samples are lacking in this area. The extent of
contamination in the northern portion of Site Q, adjacent to Site R is well defined through
multiple soil borings and subsurface soil samples.

3.4 Site IR

The 1998 E&E report included the following information on Site R:

• Site Narrative
• Site Description
• Soil Samples

- VOCs, SVOCs, Pesticides and PCBs (IIEPA, November 1994)
- VOCs, SVOCs, Pesticides, PCBs and Dioxini (Dynamac, 1994)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, April/May 1992)

<» Surface Water Samples
- Phenols, PCBs and Metals (IE-PA, January 1973)
- Dioxin (IIEPA, 1981)

« Sediment: Samples
- VOCs, SVOCs, Pesticides and PCBs (IIEPA, October 1981)
- VOCs, SVOCs, Pesticides and PCBs; (IIEPA, November 1981 )
- Metals (E&E, November 1981!)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1992)

• Leachate Samples
- Dioxini (USEPA, November 1981)
- Metals, Dioxin (E&E, November 1981)
- Dioxini (IIEPA, March 1989)

» Groundwater Samples
- Phenols, PCBs and Metals (IIEPA, December 1972)
- Phenols, PCBs and Metals (IIEPA, February 1973)
- Phenols, PCBs and Metals (IIEPA, May 1974)
- Phenols, PCBs and Metals (IIEPA, October 1975)
- Phenols, PCBs and Metals (IIEPA, February 1976)
- Phenols, PCBs and Metals (IIEPA, October 1979)
- SVOCs (IEPA, March 1981)
- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, June 1984)
-- VOCs, SVOCs, Metals, Pesticides and PCBs (Geraghty & Miller, September 1984)

iKiii[:S=S\iiiii5Fi\;F£!^^^

Rev. 3 Page 3 •• 6



RI/FS Support Sampling Plan
Sauqet Area 2 Sites, Sauget, III.
April 1 5 , 2002 " PREVIOUS SITE INVESTIGATIONS

- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1984)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, June 1984)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, October 1985)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1985)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, February 1986)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, December 1986)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, March 1987)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, May 1987)
-- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1987)
-- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, May 1988)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, August 1988)
-- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1988)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, March 1989)
-- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, May 1989)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1989)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1990)
- VOCs, SVOCs, Metals, Pesticides and RGBs (Geraghty & Miller, November 1991)
-- VOCs, SVOCs and Metals (Geraghty & Miller, June 1992)

Maximum, minimum, average and 95% UCL concentrations for Site R groundwater data are
given in Tables 3-1 1 through 3-13. These summary statistics are based on the information
included in the 2000 Solute report "Descriptions of Current Conditions, W.G. Krummrich
Facility, Sauget, Illinois". The IDOCC was used as a source document instead of the 1998
Ecology and Environment report because Solutia collected most of the data included in the
latter and! this data was in an electronic data base in the former.

The following discussion concerning nature and extent of contamination at Site R has been taken
directly from the E&E Report.

Sample locations are situated adjacent: to the river on the west side of Site R:. Nine
sediment samples (A, B, C, S02, S04, S06, M02, M04, and M06) were collected from 6
locations adjacent to the river to the west of Site IR. VOCs were not detected in any of
the three sediment samples analyzed for this parameter group, SVOC concentrations in
sediments to the west of Site IR ranged from 0.001 to 7.7 mg/kg for 9 of the 9 samples
collected, Pesticides were not analysed in these sediment samples. RGB
concentrations in the sediments ranged from 0,00001 to 0,23 mg/kg for 6 of the 9
samples collected. Metals were not elevated in most of the samples collected.

iMlIJElilSliSMSiSSii:]̂
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However, cyanide was detected at concentrations ranging from 6.8 to 90 mg/kg for all
three samples analyzed for this parameter.

Nine leachate samples (X1 I01D, X103D, X1I04D, SOI, 803, S05, M01 , M03, and M05)
were collected from 6 locations adjacent to the river to the west of Site R. VOCs 'were
not analyzed in any of the leachate samples. SVOC concentrations in the leachate to
the 'west of Site R ranged from 0.6 to 12.3|u.g/L for the 3 samples analyzed for this
parameter group. Pesticide concentrations ranged from 0.5 to 3.0 |.ig/L for the 3
samples analyzed for this parameter. PCBs were only detected in one leachate sample
at a concentration of 0.08 ju.g/L Samples X101 ID , X103D, and X1CI4D were analyzed for
dioxins/furans only.

Total dioxin/furan concentrations ranged from 0.0001 to 0.0014 ppm. Metals were
slightly elevated in some samples collected. Cyanide 'was detected in one leachate
sample at a concentration of 71 |ig/L.

Surface water sanmples (SI 01 ID, SOI 3D, and S104D) were collected from the Mississippi
River and analyzed for dioxins/furans. The total dioxin/furan concentration ranged from
0.0001 to 0.0007 ppm in the three-samples collected.

Eight: sediment samples (SS-'I through SS-8) 'were collected from stormwater drainage
ditches surrounding the Site R landfill. VOC concentrations in sediment samples
collected from the drainage ditches ranged from 0.002 to 0.035 mg/kg. Constituents
detected in these sediment samples were similar to those detected in the landfill soil
samples, although the detected concentrations were orders of magnitude lower. SVOC
concentrations in sediments ranged from 0.045 to 3.99 mg/kg. Pesticides were only
detected in one of the sediment samples at a concentration of 0.096 mg/kg. PCBs 'were
detected at concentrations ranging from 0.08 to 1.5 mg/kg. Metals, particularly Al, Fe,
Ca, and Mg were elevated in some samples.
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Soil samples were collected from 16 borings (SB-1 through SB- 16) within the landfill
during the Rl conducted by Geraghty & Miller. In addition, Dynamac completed an
investigation in 1989 which included 8 borings (ID-1 through D-8) around the perimeter of
the landfill, 8 surface samples (C-1 through C-8) collected from the landfill cap, and 10
surface samples collected from the perimeter (P-1 through P-10). VOC concentrations
in subsurface soil samples collected from the Rl borings ranged from 0. 15 to 4, 100
mg/kg. VOC concentrations in subsurface soil samples collected by Dynamac from the
Rl borings ranged from 0.51 to 5,800 mg/kg. SVOC concentrations in subsurface soil
samples collected! from borings SB-1 through SB-1 (3 ranged from 0.017 to 1 1 1 ,000 mg/kg.
SVOC concentrations in subsurface soil samples collected by Dynamac ranged: from
0.37 to 19,000 mg/kg. Pesticide concentrations in subsurface soil samples collected
from the borings SB-1 through SB-16 ranged from 0 .0 1 1 to 99 mg/kg. Pesticides were
not detected in any borings conducted by Dynamac. PCIB concentrations in subsurface
soil samples collected from borings SB-1 through SB-16 ranged from 0.075 to 4,800
mg/kg. PCBs were only detected in three of the borings conducted by Dynamac. Some
metals, including As, Cr, Pb, IMi and l-lg, were slightly elevated in most samples.

Soil samples 'were collected from 3 borings (SB-17 through SB-19) drilled along the
southern portion of the landfill,. This area is actually part of Site Q but was investigated
as part of the Site R Rl by Geraghty & Miller. VOC concentrations in subsurface soil
samples collected from these borings ranged from 0.002 to 1,640 mg/kg. SVOC
concentrations in subsurface soil samples collected from borings SB-17 through SB-19
ranged from 0.041 to 185 mg/kg. Pesticide concentrations in subsurface soil samples
collected from the borings SB-17 through SB-19 ranged from 0.016 to 0 . 18 mg/kg. PCB
concentrations in subsurface soil samples collected from borings SB-17 through SB-19
ranged from 0.36 to 6.6 mg/kg.

3.5 Site 3

The 1998 E&E report included the following information:

FILEK:1ENVIRON\23-2M100M.OO (SA2JtAprll IS 2002 iriifWrtl'iVolumo 1IVSM41 M2.doc
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« Site Narrative
» Site Description
» Soil Samples

- VOCs, SVOCs, Metals, Pesticides and PCBs (IERA, March 1995)
« Groundwater Samples

- VOCs, SVOCs, Metals, Pesticides and PCBs (E&E, March 1987)
The following discussion concerning nature and extent of contamination at Site S has been taken
directly from the E&E Report.

VOC concentrations in soil samples collected from Site S ranged from 0.007 to 2 , 18 1
ring/kg in all 6 of the samples collected, BNAs were detected at concentrations ranging
from 0.8 to 250 mg/kg for 5 of the 6 samples. Pesticides ranged from 0,005 to 0,2 mg/kg
for 5 of the 6 samples. PCBs were detected in all 6 samples at concentrations ranging
from 0,04 to 195 mg/kg. Metals, particularly Cr, GUI, Pb, and Hg, were found at elevated
concentrations in & few of the samples collected. At the time of sampling, surface
leachate seeps were present at the southern portion of the site.

The extent of contamination at Site 8 is poorly defined due to the limited number of
sampling locations and associated analytical data. Samples were collected from
locations XI02 through XI06 using a hand-auger, and the sample depths ranged from 0
to 5 feet BGS. High VOC, BNA, and RGB concentrations present in samples XI05 and
XI06 indicate that the extent of contamination at Site S has not been completely
defined, either laterally or vertically.

3.6 Mississippi River

3.6.11 ABRTF Aquatic Habitat Assessment

In 1990, the Advent Group of Brentwoodl, Tennessee completed an aquatic habitat assessment
in the Mississippi River for the American Bottoms Regional Wastewater Treatment Facility
(Aquatic Habitat: Assessment, Mississippi River near Sauget, Illinois, March 1990). This study
was performed to examine the aquatic habitat and aquatic macroinvertebrate populations in the
area downstream of a proposed multiport diffuser. The Executive Summary of this report is
given verbatim bellow.

Rev. 3 Page:); •• 10
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The American Bottoms Regional Wastewater Treatment Facility (American Bottoms) is
located in Sauget, Illinois. The facility receives both industrial and municipal wastes for
physical! and biological treatment prior to discharge of the treated effluent. The facility
has a National Pollutant Discharge Elimination System (NPDES) Permit to discharge
these treated effluents into the Mississippi Riveir at Mississippi River Mile (MRM) 178.2.
A multiport high-rate diffuser has been designed to provide best engineering technology
for dispersion of the effluent in the Mississippi River, The purpose of this study was to
examine the aquatic habitat in the Mississippi River downstream from the proposed
diffuser location. This assessment was developed using information in EPA's_Tech_nical
sMI3£!-!!l!̂ ^
Analyses.
Physical characteristics of the water body are the primary influence in determining
aquatic habitat. These physical factors include flow (depth and velocity), temperature,
substrate composition, suspended solids, and structure. Examples of structure or cover
include rocks, rip-rap, logs, brush, vegetation (in-stream or riparian), roots, snags, pools,
shadows, barge anchoring cells, etc. Additional physical/chemical factors such as
turbidity, hardness, plH and the dissolved solids concentration can also affect habitat
suitability. In addition to examining chemical/physical characteristics of the area, aquatic
macroinvertebrates were examined to provide baseline information on the
macroinvertebrate populations present. The study area ranged from approximately 100
ft upstream from the existing outfall to 2,000 ft downstream. The study was performed
during the week of January 8, 1990.

Structure was visually surveyed and recorded during the field study. The projected path
of the plume from the proposed diffuser based on modeling projections and River
currents is shewn in Figure 3-1 1 . A visual summary of the habitat observations is
presented in Figure 3-12. The shoreline immediately upstream (50 ft) from the outfall to
about 600 ft downstream consisted primarily of sand, with rip-rap located along the
shore at the outfall. From (300 to 1 ,000 ft downstream, the shoreline was predominantly
rip-rap, with some sand. An exposed "sunken" barge was located beginning about
1 ,300 ft and extending to about 1 ,500 ft downstream, laying parallel to the shore. An old
pier or "wing darn" is located at about 1 ,500 ft downstream. This wing darn has a
number of old wooden pilings ranging to about 1 to 3 ft in height. During the field study,

inEi=j<SrtfFFi<SK!i:^«)c^
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the 'wing darn was exposed (extended above the water line) for about 300 ft from shore.
Upstream of the wing dam, the structure consists of five barge mooring cells. Two of the
cells were upstream of the outfall. The three remaining cells were located approximately
200 ft from shore at about 0 to 300 ft downstream from the discharge. None of the
potential structure identified was expected to be in the direct influence of the mixing
zone.

Particle size analysis of substrate samples indicated the bottom of the river consisted
primarily of fine to coarse sand, with some silt in the near-shore areas. A notable lack of
benthic invertebrates was indicated, In all substrate samples examined in the field or
laboratory, only a single chironomid, two oligochaetes, and a snail (Family Physidae)
were observed. No additional quantitative analysis was performed on these samples. A
large number of caddis fly (Tricoptera) cases were observed along the wing dam and
attached to rip-rap along the shoreline both upstream and downstream from the outfall.
Organisms collected from this area 'were subsequently identified to be Hydropsyche
orris, or Hydropsyche bidens. These species are associated with large rivers and
appear to be able to survive siltation better than most Hydropsyche species. Both are
often collected where there is a high silt load and high concentration of suspended
organic substrates. The individual larval retreats and pupal cases at times stack on top
of one another. Pupal cases are constructed predominantly of secreted substances with
sand grains attached. The case type and stacking characteristics were observed at the
Sauget site at the wing darn. Table 3-14 summarized those organisms collected and
identified during the field study.

The proposed placement of the d iff user was in an area that will not adversely effect
aquatic habitat. Title 35, Subtitle C, Chapter I, Section 301 . 102 of the Illinois
Administrative Code (IAC) stipulated the following limitations with regard to aquatic
habitat in any receiving waters in which a mixing zone is allowed:

Mixing is not allowed in 'waters which include a tributary stream entrance if
such mixing occludes the tributary mouth or otherwise restricts the movement
of aquatic life into or out of the tributary;
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« Mixing is not allowed in waters adjacent to bathing, bank fishing areas, boat:
ramps or dockages or any other public access area; and

« Mixing is not allowed in waters containing mussel beds, endangered species
habitat, fish spawning areas, areas of important aquatic life habitat, or any
other natural features vital to the well being of aquatic life in such a manner
that the maintenance of aquatic life in the body of water as a whole would be
adversely affected.

No tributary streams entered the Mississippi River within 2,000 ft downstream
from the AIBRWT facility outfall. In addition, no public bathing, bank fishing
areas, boat: ramps or dockages occur 'within 2,000 ft downstream from the facility.

There were no mussel beds evident during the habitat assessment study. The
substrate in the area of the project diffuser mixing plume consisted entirely of
sand. This type of substrate, particularly when located in an off-shore area with
no structure or cover, is not a productive biological habitat. In addition, only four
benthic macroinvertebrate specimens were observed in 45 sediment samples
collected, supporting evidence that the substrate was poor' habitat for benthic
organisms. None of the macroinvertebrates collected were threatened or
endangered species.

A submerged log upstream from the present outfall, rip-rap along the shore, five
barge cells, and the wing darn located about 1 ,500 ft downstream were found to
be the only significant habitat in this area. These structures are in areas outside
the proposed mixing zone.

Habitat: characteristics observed! during the field investigation in the area
immediately upstream and downstream of the proposed diffuser are summarized
in Table 3-15.

This assessment concluded that the maintenance of aquatic life in the river as a whole
would not be adversely affected by the ABRTF diffuser because of:
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• Depths, velocities, substrate, and tack of structure in the projected diffuser
plume, and;

• Diffuser design preventing organisms from entering the area of immediate
mixing.

3.6.2 ABRTF Biological Assessment

The Advent Group conducted another river study for the American Bottoms Regional
Wastewater Treatment Facility in 1996 (Biological Assessment of the Mississippi River Near
Sauget, Illinois, April 1996), This study was conducted for the Village of Sauget in order to
meet the requirements of a 1992 Consent Decree with USEPA and IEPA. ABRTF was
required to conduct a biological study in the area affected by or within the plurne of the ABRTF
discharge as well as the near shore and wing clam areas. As outlined in the Consent Decree,
the biological study was to:

» Examine fish populations present in the study area during one sampling
event between July and October in 1994 or 1995:

» Characterize the substrate on the downstream side of the wing dam and
southward along the shore between a distance of 1 ,600 ft and 2,000 ft from
the diffuser; and

« Evaluate the macroinvertebrate community within the plume of the ABRTF
discharge,

This; assessment of'water quality and biological conditions was conducted from September 19,
1994 to September 21, 1994 in accordance with a work plan approved by USEPA and IEPA.
Specific objectives of the study were to:

«> Collect 72 sediment: samples at 18 locations for use in examining the
macroinvertebrate community and characterizing the habitat and substrate
present just upstream of the diffuser and on the downstream side of the wing
dam;

<i Characterize aquatic habitats present south along the shore between a
distance of 1,600 and 2,000 ft from the diffuser;

« Characterize and describe the fish populations present in the near shore and
wing dam sections of the diffuser study area and with 2,000 ft downstream of
the diffuser;; and
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• Collect various physical and chemical water quality measurements.

In accordance with the Consent Decree, sampling transects were established approximately
100 ft upstream of the diffuser and at 1 ,600; 1 ,700' ; 1 ,800 ; 1 ,900 and 2,000 ft downstream of the
diffuser (Figure 3-13, 3-14 and 3-15) . Sampling stations were located 30 ft, 150 ft and 300 ft
from the left edge of water on each transect. Water velocity readings taken at 0.2, 0.6 and 0.8
of total water depth indicated velocity ranges from 0 to 2.02 ft/sec in the study area, Highest
•water velocities occurred at sampling stations located 300 ft offshore. Velocity values at a given
sampling station did not vary much with depth. Temperature, dissolved oxygen, conductivity
and pH showed little variability with water depth or distance from shore. Relatively low Secchi
disk values of 8 to 13 inches reflect the high turbidity and concomitant poor light penetration into
study area waters.
Based on the results of conductivity data, effluent 'was present in the area of the wing darn
during the study. Conductivity increased by approximately 30 to 130 micromhos/cm
downstream of the discharge. Except for conductivity, no differences were observed in general
water quality characteristics of waters upstream and downstream of the effluent discharge.

Sediment sampling indicated that highly diverse bottom substrate is present throughout the
study area ranging from fine, silly materials to rock/cobble substrates (Tables 3-15, 3-16 and 3-
17) . Sand was the predominant substrate. Although the bottom substrate varied considerably,
from essentially 100% sand to 100% gravel at the sampling stations, substrate upstream of the
'wing darn, especially in near-shore areas, was predominantly sand. Based on visual
observations, some sediments were "mucky" and "silty" in nature. These sediments were
generally present in areas of very low water velocity 'where fine materials with apparently higher
levels of organic carbon were accumulated. Sediments at many locations consisted primarily of
sand (over 90%). Although not present in many near-shore areas, except immediately adjacent
to the rip-rap bank, gravel 'was a primary component of the substrate at locations further
offshore.

Changes in bottom topography were observed throughout the study area but the wing dam and
the sunken barges were the only notable habitat. They were also the only notable cover in the
study area that would attract fish. The cover present at the rocky wing darn extending above
the water's surface consists of the wing claim and wooden posts along its downstream side. Rip-
F1LEK:\ENVIRON\23-20010024.00 (SA2]Mprll 15 2002 raportiVVohmw l\S2041502.doc
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rap was present in some areas of the wing dam while other bottom substrates in the area are
almost entirely composed of sand. Still other areas of the 'wing dam possess small areas of
rock and cobble substrate.

At the time of the study, an area of shallow 'water, approximately one foot deep, was present
between the wing darn and the left edge of water. This area consisted of small riffles resulting
from water running over the rocky bottom substrate, Good benthic-macroinvertebrate habitat
\vas provided by the many crevices and areas of loose rock which created shelter as well as
dwelling and feeding sites for such organisms. Water velocity in this area averaged! 1 .93 ft/sec
while average water velocities around the wing dam ranged from 0.02 to 2.62 ft/sec.

The changes in bottom composition, presence of above water structures and the steep depth
and current gradients caused by the wing darn provide the best structure and cover for fish in
the entire study area. Additionally, a sunken barge present upstream, and approximately 100 ft
farther from the left edge of water that the wing dam, provides additional cover.

Organisms primarily represented at the sampling stations 'were the aquatic life stages of various
insects (midges, caddis flies, may flies, beetles, dragon flies and damsel flies), although aquatic
worms (Oligochaetes), snails (Gastropods) and darns (Pelycepods) were also present. Insects
dominated the macroinvertebrate fauna both upstream and downstream of the discharge with
midges and caddis flies comprising the majority of the organisms at most locations, Caddis fly
and may fly species, organisms considered by USE-PA to be intolerant: to degraded water
quality, were collected from sites downstream of the effluent discharge.

More taxa and a higher abundance of macroinvertebrates were observed in this study than in
1990. However, macroinvertebrate richness and abundance were low in the near-shore area of
the 'wing darn as well as in near-shore areas upstream of the effluent discharge. The relatively
low richness and abundance of macroinvertebrates in good-quality habitats likely reflects the
nature of benthic communities in big-river systems such as the Mississippi River near St. Louis.
Both the abundance and richness of macroinvertebrates generally increased with increased
distance from shore along transects upstream and downstream of the discharge. This likely
reflects improved habitat quality with distance from the shore as increased proportions of gravel
were often found in samples collected farther from shore. Similar macroinvertebrates were
iOi;:SSiii!S55rii;!:r:Sa<^
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observed in near-shore areas upstream and downstream of the discharge 'when benthic
substrate composition was similar. The highest abundance and diversity of organisms 'were
observed at stations located approximately 300 ft from shore and downstream of the effluent
discharge.

In summary, macroinvertebrate data indicated that a variety of organisms were present
throughout the study area. The macroinvertebrate community was generally dominated by
insects although darns, snails and aquatic worms 'were also present. No clear patterns in
species composition or numbers 'were evident for samples collected from upstream as
compared to downstream of the discharge. However, higher richness of individuals as well as
taxa were present in samples collected from sites 300 ft from shore as opposed to sites 30 ft or
150 ft from shore. This is likely due to the higher proportions of gravel composing the substrate
at locations 300 ft from shore, Higher numbers of individuals and taxa were present in samples
collected downstream of the outfall as opposed to upstream of the outfall, These differences
are also likely clue to habitat: corn position. The presence of the wing darn and the associated!
rocks and gravel and changes in bottom substrate improved the quality of benthic habitat.
Organisms considered to indicate ""acceptable"" water quality 'were present in samples collected
from upstream and downstream of the effluent discharge. Overall, no deleterious impacts to
macroinvertebrates appeared to be occurring as a result of the effluent discharge.

Overall, with the exception of changes in bottom topography, the fish-attracting habitat upstream
of the wing clam was quite limited and the bottom appears to be barren and primarily sand.
However, 'water quality conditions in this area appear to be quite suitable for habitation by fish.
A total of 12 different fish species were collected in the study area. In order of abundance they
were:

Number of
C<>iiii]ion_N_ame Species N?D1® Individuals
Gizzard Shad Dorosoma cepedianum 37
Common Carp Cyprinus carpo 31
White Bass Morone chrysops 19
River Carp Sucker Carpiodes carpio 13
Freshwater Drum Aplodinotus grunniens 6
Bigmouth Buffalo Ictiobus cyprinellus 5
Smallmouth Buffalo Ictiobus bubalus 3
Flathead Catfish Pylodictus olivaris 2

llI:K:\EiSiiSc)fî :£̂
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Number of
'•':!:!!!!!!]'!:!!! ̂ '!!"!"!e Species Name fr'^iY'*:!3!5

Goldeye Hioclon alosoides 2
Shorthead Redhorse Moxostoma macrolepitodum 1
Bluegill Lepornis marcrochirus 1
Skipjack Herring Alosa chrysochloris 1

Total 121

All of these species are typical of what might be found in the Mississippi River basin and similar
big-river systems, Common carp are considered to be a "rough" fish, tolerant of compromised
water quality. All of the other fish present in the study area are generally considered
"facultative" in terms of water quality indicators, i.e. they do not necessarily typify impacted or
high-quality 'waters. Exceptions to this might be: 1) the shorthead red horse which "is probably
quite sensitive to siltation and pollution" (Mil ler and Robinson, 1973, The Fishes of Oklahoma,
University of Oklahoma Press, Stillwater, Oklahoma) and 2) the goldeye which is considered to
be intolerant (USEPA, 1989, Rapid Bioassessment Protocols for Use in Streams and Rivers -
Benthic Macroinvertebrates and Fish, EPA/444/4-89-001, USEPA Office of 'Water, Washington,
DC). Overall, the species present in the study area represent a good mixture of various types of
fish representative of varying water quality and habitat.

The most abundant fish present, the gizzard shad, is a planktivorous, filter-feeding fish found in
large rivers and reservoirs. This fish could not be considered indicative of compromised water
quality. Gizzard shad are commonly found in high-quality fisheries typical of reservoirs
managed for sport fishing. Although the common carp, the second most abundant fish
observed, is typically considered to be a quite "tolerant"" fish this is based primarily on its
tolerance to organic enrichment and associated low dissolved oxygen concentrations. Markedly
depressed dissolved oxygen conditions were not observed during the study. The presence of
carp and other "rough" fish, such as the river carpsucker and buffalo species, is not an
indication of "impacted"" condition given the variety of other lislh present. For example, white
bass (the third most abundant fish observed), bluegill, flathead catfish and, to a lesser extent,
the freshwater drum are considered "sport fish" and are often found in waters inhabited by other
"top level" carnivorous sport fish.
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USEPA ( 1989) considers the fish found in the study area to be indicative of the following types
of water quality 'when found in the Midwest:

Type of Fish TYP? 9f Y^!!3!' 9u_'=!P!:y
Common Carp Tolerant
Goldeye IntolerantBluegill Intermediate
Bigmouth Buffalo Interrnediiate
Smallmouth Buffalo Intermediate
Shorthead Redhorse Intermediate
Skipjack Herring I ntermediate
Gizzard Shad Intermediate
River Carpsucker Intermediate
Flathead Catfish ' Intermediate
White Bass Intermediate

A good mixture of fish was found in the study area in terms of their ecological niche and status.
For example, the white bass and flathead catfish are piscivorous as adults and opportunistic
carnivores (insects and fish) at: earlier life stages. The bluegill, goldeye, skipjack and freshwater
drum are opportunistic carnivores throughout their life cycles. As adults, drum tend to feed more
on bottom-dwelling mollusks and insects and skipjack tend to feed more on fish. Shorthead
redhorse are primarily bottom-feeding carnivores. Bigmouth buffalo are primarily filter feeders
and bottom-feeding carnivores. Gizzard- shad are filter-feeders eating primarily plankton and
detritus filtered from the water. Carp, carpsucker and smallmouth buffalo are primarily bottom-
feeding omnivores eating plants, animal flesh and detritus.

A range of condition factors 'was observed for fish collected in the study area. Most were at or
above the value of 1.0 considered typical for fish in good health (Carlander, 1969 and 1977,
Handbook of Freshwater Fishery Biology - Volumes I and III , Iowa State University, Ames, Iowa).
Average condition factor values 'were above 1.0 for all species for which three or moire
individuals 'were collected, Of the 121 fish collected, only two had anomalies. One white bass
was missing its left opercle (gill cover) and one goldeye had a head sore. Neither of these two
anomalies can be related to the effluent discharge because of the highly mobile nature of fish.

No impacts were evident to the fish cornnnunity present downstream of the outfall at the time of
the study. A variety of fish representing a range of trophic levels and! niches were observed,
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The fish present: were primarily indicative of "intermediate" water quality, although one species
of ""tolerant" as well as one species of "intolerant" fish were observed. The low number of
anomalies (2 of 121 specimens) and typical condition factors observed for fish in the area
downstream of the outfall also indicated a relatively healthy fish population.

The overall conclusion from this biological assessment was that no deleterious impacts to fish or
macroinvertebrate communities resulted from the effluent; discharge.

3.6.3 Solutia Suirfaoe Waiter Sampling Plan

An Administrative Order on Consent (LI3IEPA Docket Number R8H-5-00-003) requires Solutia to
complete activities necessary to identify and define the nature and extent of releases of
hazardous waste and/or hazardous constituents at or from the W.G. Krummrich Facility, This
May 3, 2000 AOC also requires Solutia to prepare a Description of Current Conditions Report, a
Groundwater Environmental Indicators Report (EIR) and a Current Human Exposure
Environmental Indicators Report, To comply with the AOC, the Groundwater EIR must be
completed by January 1, 2002 and the Current Human Exposures EIR must be completed by
January 1, 2004. Solutia must also propose, by June 1, 2004, final corrective measures
necessary to prelect human health and the environment for all current and future unacceptable
risks clue to releases of hazardous waste or hazardous constituents at or from the Facility.

Solutia submitted a Description of Current Conditions Report, 'which included a Site Sampling
Plan, to USEPA on .August 1, 2000. Surface Water, Groundwater and Soil Sampling Plans
were included in the Site Sampling Plan. The Surface Water Sampling Plan was implemented
in October 2000 and current plans call for completing the Groundwater Sampling Plan in 2001
and the Soil Sampling Plan in 2003.

Surface water, sediment and fish sampling were conducted in the Mississippi River in October
2000 to determine the impact, if any, of groundwater discharge from the W.G. Krummrich
facility. Surface water and sediment samples were collected! in the Mississippi River at three
locations: 1) upstream of the plume discharge area, 2) the plume discharge area and 3)
downstream of the plume discharge area.
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Samples 'were analyzed to determine the concentration of VOCs, SVOCs, Pesticides,
Herbicides, RGBs and Dioxin in these environmental media. In addition, benthic community
structure was evaluated to provide data for sediment triad evaluation. Bioassays were
conducted on surface 'water and sediment samples to determine the toxiciity, if any, of these
environmental media to sensitive organisms. Fish were sampled in the plume discharge area
and upstream and downstream of this discharge to determine the impact, if any, of groundwater
discharge on higher trophic level organisms. Information collected as part of the Surface Water
Sampling Plan will be used in a Ecological Risk Assessment, a Human Health Risk
Assessment, a Groundwater Environmental Indicators Report and a Current Human Exposure
Environmental Indicators Report.

-(

A reconnaissance survey was conducted in September 2000 to characterize river bottom
substrates and identify surface water, sediment and fish sampling locations. During this
reconnaissance survey, conducted in conjunction with USEPA, sediment samples 'were
collected in the area of plume discharge along three transects running from the bank toward
center of the river, Analytical results are summarized below:

Distance from Bank, feel:
60 200 300 400 500 600 700 1000 1400

North Transect 1344 NS 8154 ND IMS IMS ND IMD ND
Center Transect 1300 ND INS NS IMD IMS NS NS NS
South Transect 45 NS 473 NS NS 1 NS NS NS

These sediment sample analyses indicated that sampling transects located 300 ft from the
riverbank would be within the area of plume discharge. Therefore, surface 'water samples were
collected along three transects running parallel to the bank and located 50, 150 and 300 ft from
the riverbank. Three sampling stations were located on each transect resulting in nine sampling
stations within the plume discharge area. One sampling station was located at the center point
of each transect. Another sampling station was located halfway between the center station and
the upstream end of each transect. A third sampling station was located half way between the
center station and the downstream end of each transect.
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At each sampling station, one surface water sample was collected! and analyzed for VOCs,
SVOCs, Pesticides, Herbicides, RGBs and Dioxin to determine the concentration of these
constituents in surface water. Samples were collected just above the sediment/surface water
interface. Bioassays, using Cerodaphnia and! Fat Head Minnows, 'were performed on each
surface water sample to determine surface water toxicity. In addition, one sediment sample was
collected at each sampling station and analyzed for VOCs, SVOCs, Pesticides, Herbicides,
RGBs and Dioxin to determine the concentration of these constituents in sediments. Bioassays,
using Hyallela and! Fat Head Minnows, were performed on each sediment sample to determine
sediment toxicity. Benthic community structure was determined using three grab samples
collected at selected locations within each sampling area. Since the dominant river bottom
substrate is sand, benthic com in unities were expected to be limited.

Three composite samples of each target fish species were collected! in each sampling area to
determine the impact of groundwater discharge to surface water on bottom feeder, forager and
predator fish. A food source approach was used to select fish for analysis:

Food Source Fish JixyjIiicJLevel Endgoint P!l'=!!li!:S™

Omnivore Channel Catfish Bottom Feeder Channel Catfish
Plankton Shad (Large) • Forager Osprey

Shad (Small) Heron
Omnivore White Bass, Buffalo Predator Recreational Fisher

A fourth fish sample was collected in order to provide fillet data for the Human Health Risk
.Assessment. Fish tissue samples were analyzed for VOCs, SVOCs, Pesticides, Herbicides,
PCBs and Dioxin. Three to live fish were collected for each composite. Fish stomach contents
'were examined and recorded to document food sources.

One local area of soft bottom sediment was observed during the September 2000
reconnaissance survey at a wing wall downstream of the site. One soft bottom sample was
collected! in this area and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin.
Bioassays, using Hyallela and Fat Head Minnows, were performed on this sediment sample to
determine sediment toxicity. Benthic community structure were determined by collecting and
evaluating three grab samples at this sampling station. One surface water sample was
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collected at this location and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and
Dioxin. This 'water sample was collected just above the sediment/surface water interface.
Bioassays, using Cerodaphnia and Fat Head Minnows, were performed on this surface water
sample to determine surface water toxicity.

To provide a basis for comparison, one soft bottom sample was collected upstream of the site
and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs and Dioxin. Bioassays, using
Hyallela and Fat Head Minnows, were performed on this sediment sample to determine
sediment toxicity. Benthic community structure were determined by collecting and evaluating
three grab samples at this sampling station, One surface water sample was collected at this
location and analyzed for VOCs, SVOCs,, Pesticides, Herbicides, PCBs and Dioxin. This water
sample was collected just above the sediment/surface water interface. Bioassays, using
Cerodaphnia and Fat Head Minnows, were performed on this surface water sample to
determine surface water toxicity.

Surface Water Sampling Plan sample number, type and analyses are summarized below:

Number of Surface Water Samples: 13
Number of Sediment Samples: " 13
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Dioxin Method 8290

Number of Benthic Community Structure Samples: 7
Number of Surface Water Bioassays

Cerodaphnia 17
Fat Head Minnow 17

34Number of Sediment Bioassays
Hyallela ' 17
Fat Head Minnow 17

34
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Number of Fish Tissue Samples
Channel Catfish Composites (Whole Body) 5
Large Shad Composites (Whole Body) 5
Small Shad Composites (Whole Body) 5
White Bass/Buffalo (Fillets) ' 5

20
Analyses: SVOCs Method 8270C

Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Dioxin Method 8290

Surface water and sediment samples are currently being validated and fish tissue samples are
being analyzed.

3.6.4 LISEIPA Sediment Sampling

In October and November 2000, USEIPA collected sediment samples in the Mississippi River
within and adjacent to area of suspected groundwater discharge from Solutia's W.G. Krummrich
plant. This work was performed in conjunction with Solutia's implementation of its Surface
Water Sampling Plan using the same methods and sampling personnel, methods and
equipment. Maximum detected concentrations in these samples are summarized below:

PjunieJD(ischarge_Area
(Distance frorni Shore)

Upstream Downstream
ReferenceArea 50ft 150ft 300 ft Reference Area

Acetone ND ND MID NO ND
Benzene ND 45 58 ND ND
Chlorobenzene ND 10,000 6,700 3,100 1.6
1,2-Dicloroethane ND 110 MID ND ND
Methylene Chloride ND ND MID ND ND
Toluene ND 12,000 ND ND ND
Xylene ND 120 MID ND ND
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Plume Discharge Area
(Distance from Shore)

Upstream
Reference Area 50 ft 150 ft 300 ft;

SVOCs(ppb)
Aniline
4-Chloroaniline
1 ,2-Dichlorobenzene
1,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Phenol
2-Chlorophenol
2,4-Dichlorophenol
2,6-Dichlorophenol
2,4,6-Trichloropheno!
3-Methylphenol
bis(2-ethylhexyl)Phthalate
Organoclhilorine
Pesticides [pjpb]
Aldlirin
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)Chlordane (technician)
Chlorobenzilate
4,4-DDD
4,4-DDE
4,4-DDT
Diallate
Dieldriri
Endosulfan I
Endosulfan Ill
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Isodrin
Kepone

MID
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND •
MID
MID
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3,900
3,300

190
150
390

3,200
'400
610
ND
ND
93
ND

ND
ND
ND44
ND
ND
21
14

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

3,400
6,400

ND
ND

1,700
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
MID
MID
ND
ND
ND
ND
ND
ND
ND
ND
ND

Downstream
Reference Area
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ND
ND
ND
ND
ND
ND
MID
ND
ND
ND
MID
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Upstream
Reference Area

Organochlorine
Pesticides (ppb) (con't )
Methoxychlor
Toxaphene
Organophosphorus
Pesticides [ppb)
Dimethoate
Disulfoton
Famphur
Methyl Parathion
Phorate
Tetraethyldithiopyrphosphate
Thionazin
o,o,o-Triethylphosphorothioate
Herbicides (ppb)
2,4-D
2,4,5-TP (Silvex)
2, 4, 5-T
PCBs (ppb)
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

MID
MID

MID
ND
MID
ND
ND
MID
MID
ND

ND
ND
ND •

ND
ND
ND
ND
ND
ND
ND

Plume Discharge Area
(Distance from Shore)

Downstream
50ft 150ft 300ft Reference Area

MID
MID

ND
'ND
ND
ND
ND
ND
ND
ND

790
ND
ND

ND
ND
ND
ND
84
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND

120
MID
MID
MID
20

MID
MID

ND
ND

MID
ND
ND
ND
MID
ND
MID
MID

ND
MID
ND

ND
ND
ND
ND
ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND

ND
MID
MID

MID
MID
ND
ND
ND
ND
ND

TOCJpjjmJ ND 1 1 ,000 7,400 ND 3,700

These data indicate that two VOCs (Chlorobenzene and Toluene) and three SVOCs (Aniline, 4-
Chloroaniline and Phenol) occur at concentrations greater than one ppirn in sediments at four
sampling locations, Constituent concentrations at all sampling stations with detected
concentrations are summarized below:
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Sampling Station

10

12

1 1

PDA
2-60
IND

,000
ND
NIC)

,000
ND

PDA
2-60
210
720
390
ND
ND
MID
95

MID
,000

IWIR-SID
2-150

55
390
ND
ND
ND
ND

IVIR-SD
2-150

MID
99

MID
ND
MID
ND
ND
ND
ND "

MR- SO PDA MIR-8D
4-90

4.2
100
ND

2
ND

2.6

5R-60
ND

450 1
1 10
ND
140
120

Sampling

5-75
45

,800
MID
ND
IN ID
IND

M R-SD
5-150

58
6,700

ND
ND
ND
MID

IV! R-SD
5-315
260

3, 100
ND
ND
ND
ND

MR-SD
7-150

36
1600

ND
ND
ND
ND

Station
IVIR.-8D PDA MR-SD

4-90
ND
ND
ND
ND
ND
ND
ND
ND
MID

SIR-GO
3,900 2
3,300 3

IND
3,200

400
610
ND
ND

390

5-75
,400
,000
300
ND
ND
ND
ND
ND

200

nn R-SD
5-150

3,400
6,400
1 ,700

ND
ND
ND
ND
120

7,400

M R-SD
5-315

MID
IND
IND
IND
ND
ND
ND
38
ND

Ml R-SD
7-150

ND
58
ND
ND
ND
ND
ND
20

IND

Constituent
Concentratlon,_(p_p_bJ
Benzene
Chlorobenzene
1,2-Dichloroethane
Ethylbenzene
Tolueines
Xylenes

Constituent
Concentration,_(p_p_bJ
Aniline
4-Chloroaniline
1,4-Dichlorobenzene
Phenol
2-Chlorophenol
2,4-Dichlorophenol
3-Methylphenol
PCBs
Total Organic Carbon

In order to interpret this data, Total VOC, Total SVOC and Total Organic Carbon concentrations
were compared to sampling station distance from the northern, upstream boundary of Site R:

Total
Sampling Station VOCs

MR-SD-2-150
PDA-SIR-GO
MR-SD-4-90
MR-SD-5-75
MR-SD-5-150
MR-SD-5-315

(ppb)
445
820
8.8

1 ,845
6,758
3,360

Total
SVOCs
(ppb)

99
1 1 ,4 10

ND
5,700

1 1 ,500
MID

Total
O rga n lie 0 ista nee fro inn
Carbon Riverbank
(Ppm)

ND
390
ND

200
7,400

ND

(feel)
150

60
90
75

150
315

Distance from
North Boundlairy

off Site R
(feel:)
200
1 100
1300
1550
1550
1550
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Total
Sampling Stallion VOCs

PDA-2-60
MR-SD-7-150

(ppb)
22,000
1 ,636

Total
Total Organic Distance from

SVOCs Cairlbo in Riverban k
(ppb) (ppm)
1 ,4 15 1 1 ,000

58 ND

(feet)
60

150

Distance from
North Bouiniclary

of Site R___

1800
2300

Analytical data from these sampling stations appear to indicate that there are two plume
discharge areas at Site R. One plume appears to be discharging from the northern half of Site
R. A second plume appears to be discharging from the southern third of site R and the northern
portion of Site Q. The north plume discharge area is composed primarily of SVOCs,
specifically Aniline, 4-Chloroaniline and Phenol. The northern portion of the south plume-
discharge area consists primarily of SVOCs, including Aniline, 4-Chloroaniline and
Dichlorobenzene, although VOCs, primarily Chlorobenzene, make up a significant percentage
of the constituents present. Chlorobenzene and Toluene are the dominant components of the
southern portion of the south plume-discharge area.

Based on this data set, it appears that the northern plume discharge area extends more
than 150 ft but less than 300 ft from shore. Another observation that can be made from this data
is that VOCs appear to be discharging at least 300 ft into the river at the southern plume
discharge area. Total VOC concentrations are 1 1 ,845; 6758 and 3,360 ppb at distances of 75,
150 and 315 ft from shore, respectively, at sampling stations MR-SD-5-75, MR-SD-5-150 and
MR-SD-5-315. Total SVOC concentrations at these sampling stations are, respectively, 5,700
ppb; 1 1 , ,500 ppb and NO.

3.7 Treatability Studies

The Advent Group of Brentwood, Tennessee conducted a groundwater treatability study for
Solutia in 1992 (Groundwater Treatability Study, June 1993) using groundwater from Site IF! as
influent, This pilot-scale test of a fiuidiized bed, attached biological growth, groundwater
treatment system was undertaken as part of an RI/FS required by an AOC with IEPA. The
purpose of this test was to evaluate treatment efficiencies and obtain treatment plant design
parameters. Treatability test objectives were:
iFOiifiEfffi/fiSSStlliS)^
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» Obtain a representative blend of groundwater for use in testing;
« Develop a treatment performance profile of the fluidized bed reactor (FBR) for the

parameters of concern;
« Develop operational and design parameters for a full-scale FBR treatment system should

one be constructed;
« Develop sludge handling process design parameters, if necessary;
» Determine off-gas rates and characteristics;
<» Determine impacts of recalcitrant materials, if any; and
<» Prepare process design and preliminary cost estimate for a full-scale FBR; system.

To simulate both summer and winter operating! conditions, the treatment system was operated
from July 27 to November 16, 1992. From July 27 to October 15, 1992, unit temperature was
20 to 30°C to simulate summer conditions. After all necessary summer operating data were
collected, a chiller 'was used to reduce feed temperature to between 9 and 14°C to simulate
winter operations. A composite feed from existing Site R 'wells 286, 56C and 57C was collected
for treatment. Each well contributed approximately one third of the flow to the composite.
Groundwater feed 'was stored in an equilization tank and pumped to the treatment system with a
positive displacement pump.

A treatment system consisting of five unit operations was used to treat Site R groundwater
(Figure 3-16). These sequential unit operations were:

• Biodegradation of organics with a fluidized bed reactor (FBR) using activated carbon as the
growth medium and operating at a fluidization flow of 30 gprn and a forward flow of 0.4 to
I .Sgpm;

• Flocculation of solids;
• Clarification of solids;
• Filtration of solids using bag and cartridge filters in series; and
• Carbon polishing using two beds in series to remove any residual organics.

Treated effluent was discharged to the American Bottoms Regional Treatment Facility.
Clarification, filtration and carbon adsorption 'were performed to insure that there would be no
impact on the American Bottoms wastewater-treatment system.

F1LEK:\ENVIRON\21-20010024.00 (SA2)Mpril 115 2002 raportskVokime IIS2IM1 S02.doc
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Sludge from American Bottoms was the primary source of seed for the FBR although small
quantities of microorganisms from other treatment facilities were also added during the
acclimation period. To increase the rate of nitrification early in the study, the microbial
population was supplemented with commercially obtained nitrifiers. After a three week long
acclimation period, biological activity in the system stabilized and testing of varied organic
loadings at warm and cold temperature conditions was started,

A wide-range of organics was effectively removed by the FBR. At a COD loading of 250 pounds
per thousand cubic feet per day, the FBR system proved operable and capable of reliable VOC
and SVOC removals approaching or exceeding 99 percent:

Constituent
VOCs, ppb
Chlorobenzene
Toluene
Xylene

2-Chloroaniline
4-Chloroaniline
1,2-Dichlorobenzene
2-Nitrochlorobenzene
4-Nitrochlorobenzene
SVOCs, ppb
Phenol
2-Chlorophenol
2,4-Dichlorophenol
Heirbicides, ppb
2,4-D
2,4,5-T
Soluble TOC, ppnii
Soluble COD, ppinrn
Soluble BOD, ppnrn

Average
Influent

5,700
1,350
1 , 1 1 7

37,667
16,650

2,867
129,667
41 , 167

2,983
6,580
5,583

408
12.5

219
754
201

Average
Effluent

44
< 5
1 1

1 1
< 30

90
330

57

< 10
14
13

34
2
9

23
2

PercentRemoval

99.2
99.8
99.0

> 99.9
> 99.9

96.9
99.7
98.7

99.8
99.8
99.8

91 .7
84.0
95.6
96.9
99.0
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Mass removal by air stripping was minimal with 0,00199% of the Chlorobenzene, (1,00351% of
the 1,2-Dichilorobenezeine and 0.00306%' of the Toluene removed by this mechanism.

Using information from the pilot-scale treatability test, Advent prepared a cost estimate for a full-
scale system designed to treat a flow of 1500 gpm with a sustained COD load of 14,400 pounds
per day. At this flow rate and loading, twelve, 22 ft-diameter FBRs 'were needed to treat
extracted ground water. Each reactor would use two pumps, of approximately 115 horsepower
each, to fluidize the attached growth carbon bed at a recycle ratio of 33: 1 . Treated effluent
would be discharged to the Mississippi River after flocculation and clarification. Sludge filter
cake would be disposed at an off-site industrial waste landfill.

Installed treatment system costs, in rounded 1992 dollars, are summarized below:

Groundwater Collection System $ 400,000
Influent Preparation 47,100
Fluid Bed! Reactors 10,358,000
Solids Removal 253,500
Control Room/Laboratory 487,200

Subtotal $11 ,546,000
Site Preparation (3%) 346,000
Piping (10%) 1 , 155 ,000
Electric (12%) ^386,000

Install ledl Equipment Cost $14,087,,000
Engineering (20%) 2,817,000
Contingency (20%) 2,817,000

Total Installed Cost $19,721,000
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Annual treatment system operation and maintenance costs, in rounded 1992 dollars, are
summarized below:

Labor $ 467,200
Groundwater Recovery and Pretreatment: 194,000
Fluid Bed Reactors 893,000
Sludge Treatment and Disposal 94,900
Laboratory Analyses 200,000
Maintenance (5% of Subtotal Installed Cost) 572,000

Total Annual O&M Costs $2,421,000
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Figure 3-1
Saugel: Area 2 Total VOC Concentrations

in Shallow Wells
(E&E, 1998)
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RII/FS Support 'Sampling Plain
Sauget: Area 2 Sites;, Sauget, IL
April 15, 2002

Figure 3-2
Sauget Area 2 Total VOC Concen'tlrations in

Intermediate/Deep Wells
(E&E, 1998)
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Saugel: Area 2 Sites, Saugel:, IL
April IS, 2002

Figure 3-3
Saugel: Area 2 Total BINIA Concentrations

in Shallow Wells
(E&E, 1998)
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
Ap i r i i lG , 2002

Figure 5-4
Saugel: Area 2 Totall BIN A Concentrations in

I Intermediate/Deep Welllls
(E&E, 1998)
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
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Figure 3-5
Sum unary of Historical
Sampling Locations
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iRII/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
April 15, 2002

Figure 3-6
S urn in airy of Historical Sampiing

Locations •••- Site C)
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Figure 3-7
Summary off 'Historical Sampl ing

Locations - Site IP
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Figure 3-8
•1

Summary of Historical Sampling
Locations - Site Q
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April 15, 2002!

Figure 3-9
Sunnirnary of Historical Sampling

Locations •••- Site R
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Figure 3-10
SijirniTiiairy of Historical S a imp I ing

Locations •- Site S
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Figure 3-11
P rejected AB RTF Elf I u ent Discharge Ply mine Location

(Advent, 1990)
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Figure 3-12
Sunummary olf Mississippi River Habitat Observations,

ABRTF Effluent Plume
(Advent, 1990)
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Figure 3-13
Schemati c of Tiranse c:1: Sampling Locati ions,

ABRTF Effluent Plume
(Advent, 1990}
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Fig ure • 3-114
Schematic of General Study Area,

ABRTF Effluent Plume
(Advent, 1994)
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RI/l-3 Support Sampling Plan
Saugeit Area 2 Sites, Sauget, (L
April 15, 2002

Figure 3-15
Schematic of Wing Darn Area,

ABRTF Effluent Plume
(Advent, 1994)
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iRII/FS S 1.1 jp if jo it Sam |fj l ing Plan
Sauget Area 2: Sites, Sauget, IL
April 1 5 , 2002

Figure 3-16
•'

Site R Pilot Study Groundwater Treatinneinit
System Configuration

(Advent, 1995)
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RI/FS Support: Sampling Plan
Saupet Area 2 Sites, Sauget, IIL
Ap i r i i i lG , 2002

Table 3-1
SiJirnnniairy of Previous Site
Investigations •••• Site O
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TABLE; 3-1SUMMARY OF PREVIOUS SUE INVESTIGATIONSSAUGETAREA2
SITE O

SAUGET, ILLINOIS
SAMPLING ENTITY

Russel & Axon

IEPA/EE1

Russel & Axon
Clayton
Environmental
Consultants
Russel & Axon

Geraghty & Miller

Geraghty & Miller

Geraghty & Miller

IE: & EE:

E & EE

SAMPLE LOCATIONS

WLS-3

1 thru 5
3TS-1, STJJ-3, STS-4 thru STS-

8, TS-7, DSM-2 thru DSMI-4,
/VLS-1, WI.S-2, MH-3, All EFMs

Sample No. 1 8. 2

#1 ,1 *2

IEiG-2, BG-3. BG-10, BG-12

BG-1 thru BG-12

GM-19A.B.C. GM-20A.B GM-21
A.B. GM-22A.B GM-23 GM-

24A.B GM-26A.B DW-35, IDW-
36, DVV-A

DC-01 thru DC-110

EE-21 thru EE-25

TYPE:
Boring

Boring

Boring

Boring
t

Boring

Boring

Boring

Monitoring Well

Boring

Monitoring Well

DATE SAMPLED

N/A

Feb-83

Sep-83

Jul-84

Jlll-84

Aug-84

Aug-84

1984-86

Feb-87

3/87 and 7/87

SAMP ILIi MED I A

N/A

Soil

Soil

Soil

Soil

Soil

Soil

Ground water

Soil

Ground water

ANALYSIS

N/A

PCB, Dioxins

Photoionization
Compound Screening

PCBs, Benzene.
Solids %, Phenol, Oil

& Grease %
Organics

BNA, VOCs. PCBs,
Pesticides

Photoionization
Compound Screening,

PCBs
VOCs.

BNAs.Pesticides,
PCBs. Priority

Pollutant Metals,
Misc. Parameters

VOCs,
BNAs.Pesticides,

PCBs. Total Metals
VOCs, BNAs,

Pesticides, PCBs,
Total Metals



RII/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
April 15, 2002

Table 3-2
Sum mi airy of Previous Site
Investigations •••• Site P
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TABLE 3-2
SUMiMARY OF PREVIOUS SITE! INVESTIGATIONS

SAUGETAREA2
SITE P

SAUGET, ILLINOIS
SAMPLING ENTITY

E & E

SAMPLE LOCATIONS

DC-PI. DC-P2. DC-PS

TYPE

Boring

DATE SAMPLED

Feb-87

SAMPLE MEDIA

Soil
ANALYSIS

VOCs, BNAs. Total
Metals



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15 ,2002

labile 3-3
Summary of Pireviious Site
Investigations ••••> Site Q
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TABLE; 3-3SUMMARY OF PREVIOUS SITE INVEESTIGATIONSSAUGET AREA 2
SITE Q

SAUGET, ILLINOIS

SAMPLING ENTITY

IEEPA

IE PA

EE, & E

IE PA

E & 1EE

Riedel Industrial
Waste Management
Riedel Industrial
Waste Management

IE; & EE

IEPA

USEPA

SAMPLE LOCATIONS

P-1.L-1

P-2. P-3, GW-1.GW-2

IEi-1 thru El- 18

L-1 .L-2. L-101thnj L-103

IEEE-6 thru EEIEI- IO, EE-18, EE-19

Pit #1

Pit #2

QD1 thru QD3

X101-X111

Q201 thru Q208

TYPE

N/A

Monitoring Well

Boring

N/A

Monitoring Well

Test Pit

Test Pit

Boring

Surface

. N/A

DATE SAM PLED

Oct-72

Apr-73

Jul-63

10/81 ; 9/83

Mar-87

Sep-89

Sep-89

May-94

Nov-94

1997

SAMPLE MEDIA
Pond

Water/Leachate
9ond Water/Ground

'Water

Soil

Leachate

Ground Water

Soil

Soil

Soil

Soil

Soil/Sediment

ANALYSIS

Total Metals

Total Metals

Dioxins, Organics,
RGBs

Total Metals, PCBs.
Misc. Parameters

VOCs, lEJNAs.
Pesticides, PCBs.

Total Metals
BNAs

VOCs, RCRA Metals,
EP Extraction. PCBs
SVOCs. Total Metals,
PCBs, TCLP SVOCs

VOCs. BNAs.
Pesticides. PCBs.

Total Metals
Metals. PCBs



RI/I-S Support Sampling Plan
Sauget Area 2 Si'tes, Sauget, IL
Aprill 15, 2002

Table 3-4
•f

Summary of Pirevious Site
Investigations •- Site R
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TABLE 3-4
SUMMARY OF PREVIOUS SITE INVESTIGATIONS

SAUGETAREA 2
SITE R

SAUGET, ILLINOIS
SAMPLING ENTITY

IEPA

IEPA

IE: PA

IEPA

IEPA

E & EE

E & E

E & E

e & E
USE PA

EE & EE

FPA

Oynamac

Dynamac

Oynamac

Dynamac

SAMPLE LOCATIONS
MW-1 thru MW-5. Pond 221,
"ond 270, RANNEY WELL, B-
S.D B-13D. B-15S. B-17S, B-

1I9S
Up River 1-4; Down River 1-4

- 1 .B -6S , B-9S.D B-1 1S .D El-
USD, B-17D, B-190

Sample A, B &. C

Sample A, B & C

SOI , S03. SOS

501 .M01 .D0 1 . S03 . M03. SOS.
M05

302. SOS. M02, SIM, M04. S06.
MOB

802, M02. S04. MilM. S06. M06

CWS-1 thru CWS-5

P- 1 . B-28A, P-7. B-26A, B-25A
P-1 1

X101D , X103D, . X104D. S 10 1C
S103D, S104D

C-1 thru C-8, P-1 t lhruP-10

C-3. P-2, P-3. P-5. P-9

C-1 .C-3, P-2, P-3. P-5. P-9

D-1 thru D-8

TYPE;
Monitoring
Well/Pond

River

Monitoring Well

vlonitoring Well

M/A

N^A

N/A

N/A

N/A

• N/A

Monitoring Wel

M/A

Surface

Surface

Surface

Boring

JATE SAMPLED

1972-79

1981

Mar-81

Oct-81

Oct-81

Nov-81

Nov-81

Nov-81

Nov-EII

Nov-81

Mar-87

Feb-89

Mar-89

Mar-89

Mar-89

Mar-89

SAMPLE MEDIA
Ground

'Water/Surface
Water

River Water

Ground Water

Leachate

Sediment

Leachate

Leachate

tiesdinient

Sediment

Leachate

Ground Water

Sediment/Leachale
River Water

Soil

Soil

Soil

Soil

ANALYSIS

Total Metals, Misc.
Parameters

Dioxins

Organic Compounds

Misc. Parameters

Misc. Parameters

Dioxins

Total Metals

Total Metals

BNAs, Pesticides,
PCBs

Dioxins
VOCs, BNAs.

Pesticides, PCBs,
Total Metals

Dioxins

TCL VOCs

TCLSVOCs. Metals,
Dioxins

Priority Pollutant
Organochlorine

Pesticides and PCBs
TCL VOCs, TCL
SVOCs, Priority

Pollutant
Organochlorine

Pesticides, PCBs.
Metals. Dioxins



TABLE 3-4SUMMARY OF PREVIOUS SITE INVESTIGATIONSSAUGETAREA 2SITE; RSAUGET. ILLINOIS
SAMPLING [ENTITY

N/A

N/A

Geraghty & Miller

Geraghty & Miller

Geraghty & Miller

Geraghty & Miller

IE: PA

SAMPLE: LOCATIONS
3M-27B.C GM-28B.C GM-55C,
5M-56C. GIVI-57C, GM-62AJ3.C
GM-106. B-24A, B-25A.B B-

26A. B-27B, B-28A. B-29A.B B-
30B, P-1 thru P-3. P-6 thai P-8,

P-10thruP-14
3M-27B.C GM-28B.C GM-55C.
3M-56C, GM-57C. GM-62A.B.C

GM-106, B-21B, B-22A.B B-
24A,B,C B-25A.B B-26A.B B-

27B, B-28A.B B-29A.B B-30B.
B-101 . P-1 thru P-14

SS-1 thru SS-8

SB-1 thru SB-1 6

P-8, P-10 thru P-1 3. GM-62B.
GMI-27C, GM-55C. GM-56C,
GM-S/'C, GM-62C, GM-106

Shallow, Intermediate, Deep an<
Bedrock Zone Wells

X1 12 .X 1 13

TYPE:

Monitoring Well

Monitoring Well

N/A

Boring

Monitoring Well

Monitoring We!

Boring

DATE: SAMPLED

1984-91

1984-91

1992

1992

Jun-92

Jun-92

Nov-94

SAMPLE; MEDIA

Ground Water

Ground Water

Sediment

Soil

Ground Water

Ground Water

Soil

ANALYSIS

VOCs

Metals. BNAs.
Pesticides, PCBs.
Misc. Parameters

TCL VOCs .TCL
SVOCs, TCL

Pestic ides and PCBs,
Target Analyte
TCL SVOCs,

Pesticides, PCBs,
Target Analyte,

Carbon, Chlorine,
TCL. VOCs

Target Analyte
TCL VOCs, TCL

SVOCs, TCL
Pesticides, PCBs,
Herbicides, Target

Analyte
VOCs, BNAs.

Pesticides, PCBs



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 200:2

Table 3-5
Surninnary of Previous Site
Investigations •••• Site S
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TABLE 3-5
SUMMARY OF PREVIOUS SITE INVESTIGATIONS

SAUGET AREA 2
SITE S

SAUGET, ILLINOIS

SAMPLING ENTITY

IEPA

SAMPLE LOCATIONS

X101I thru X106

TYPE;
Surface

DATE SAMPLED

Mar-95

SAMPLE-MEDIA
Soil

ANALYSIS
VOCs. fotaf Meiais.
BNAs, PesUcides.
PCBs, Herbicides



RI/FS Support Sampling Plan
Sauqet Area 2 Sites, Sauget, II..
April 15, 200:2

Table 3-6
Site O Soiill Data Summary
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SlteO
95%UCL Soli Data Susnn-ary for VOC

Sauget Area 2 RI/FS Support Sampling Pisn

|DC-OI-59
DC-02-60
DC-03-61
JXT-04-62
DC-05-63
DG05-64
nT.08-65
DC-06- MDc-09-72
DC-Ov-73
DC-0 10-74

frequency of Ucleclion
NiinM.iyin Cnnerniij i ifin
Maiirnurn ConcsnJrsiion

Loznormal Siaiisiirii Distribution
.Mean of In value
Synchro Deviai ioROf in ygluc
1 1 (0 .95 )

Depth (fO
15-25
20-30
10-20
0-10

8.3-20
8.5-20

TiS
•5-25
C-SO
15.20
5-iQ

Qitoromethane

O.'i2
ND
NO

Bromoethanc

ND
ND

Vinyl
Chloride

ND
ND

Ctiloroethane

ND
ND

Chloride

35
10 J

833 Si

IS J
139 D
4 j

37S BJ519 B;
7J1 Bi
34 i BJ

4 j
3?s BJ

4,72459533
2.029S67S3

4.962

Acetone
i .379 Bt
9.103 BE
4,405 BE
7.692 B
8,659 BE
1 1 , 4 6 3 BE

457 "-

2._593 B
731 BJ
14! D;

341 BE
1 1 , 463 l i t

•2

7.S508689
1.3263388

3.639
2.65E-KJ4

Carbon
Dis-jif.de

0/12
ND
ND
S 2

1 , 1 -
Dichlorocdiune

Cv'12
ND
ND
12

i.i-DichiuroeihcCK:

10 J

1 / 1 2
ND
•Q J
\2

J,3025S5093
KDIV/0!

SDSVS1

Irani- 1 .2-
Dknlorocihene

192
6 J

2/12
6 J

192
12

• 3 .52462742 i
2 .450645359

6.067
6.03E-K54

|
Chloroform i

ND
N'Li
1 2

Aii sarppia aie presenie
S» Compound deiecied in blank sample
E » Estimated value. Concentration detected exceeded the calibration range
Is bsiirnuted vuluc
ND = Nca Detected
* = Dupiiciie analysis noi wJUiin coniro: iiraiis
R s Spike «anip!§ recovery "0! wiihin coniroi lirniii
No reponlng ilmi:s were available for ncn-deicci daia.

95ucls.xls Page! 02/20/200!



Table 3-1
SltsO

9S%UCL Soil Data Siirnniary for VQC
Ares 2 Rl/FS Support SarnpHng plan

I
i&amoie :der,:i:lcs::cR Nurr.bcr
| |uC-OI-59
DC-02-60
DC-03-61
DC-04-62
DC-O5-63
DC 05-64
;>C 08-63
DC-06-66
DC-09-72
DC-09-73
DC-OiO-74
DC-0 10-75
Frequency of Detection
Minimum Concentration
Mj.imum Conccnifaiioii
Number of Sonnies
Uifsgnriai SJHi's i ies! DlStribuUiin
Man of In value
iar.aia Deviation of in viluc
Si jO.?5:
f)5%UCL

i2 .
Dlchtoncihiine

23

1/12
ND
23
:2

3.1 354942 is
sDiVVT):
«D!V/0!

2^
(MEK)

30 B
M.64I RE

36 B
7J79 B

244 B
i7i B

20 D
B

4,444 B
7.43S B
6,705 B
•Q/P2
20 0

25,641 B
:2

6.5774(5 !
2.7274 ioyi

6.627
6.90E+06

! . ! . ! •
Trichloreeihine

1 .4 10

1 / 1 2
ND

1 ,4 10
J 2

7.2Ji3449s3
JDIV/0!

KDIV/OI

Cartssn
Tciracliloridc

0/12
ND
ND

' i2

Vinyl
Aceute

0/12
ND
ND
•2

Gnxnodichiororn
thsne

0/12
ND
ND
i2

Dlchloropropa
ne

0/12
ND
ND
i2

-V

DichSarapro
pene

0/12
ND
ND
12

Trichiora'
Lhenc

69

1/ 12
ND
69
12

4.234107
#DIV/0!

sDiV-Oi

Dibromochi
rocnahane

0/12
ND
ND
i2

Trichloro
hanc

0/12
ND
ND
:2

Bcnicnc

6*7
24

38.769

iS !

i .795

5/12
is j

30.769
12

607964778
3. i [722696

7 . 1 9 1
48SE+OT |

n~J
pene :

' !

1

0.' i 2 i
N.O
ND

'"' ,

95uc!=.xii 0/200 i



3-1
SiteO

95%UCL Soil Data Sundry for VOC
Saugei Area 2 Rl/FS Support Sampling Plan

DC.Oi.59
0002-60
OC-O3-6I
DC-04-62
DC-O5-63
DC-OS- 64
DC-O8-63
DC-06-66
DC-09-72
DC-09-73
DC-0 10-74
DC-OlO-75
Frequency of Dclcciion
Minimum Concentration

U(norma! Slnllslkil DlJlrlbullon
Mean of In *niu«
Stindaid DEsission of in value
1 1 (0 .95)

2-Chlaroclliyl
Vinyl ttiitr

ND
ND
12i ...p».

arcittcforrn

0/12
ND
ND
12

4-M«hyl-2-
penlanone

1.244 S

7.692

2/12
i .244 p.
7,692

12

5.0370! :69
1.28824 1664

2,65 E«J4

2-Henanone

63

1/ 12
ND
63
:2

4. 14313473
KDIV/D!

KDIV/0!

Tcinchloroa
hrac

0?i2
ND
ND
12

1,1 ,2,2-
Tdreachloroe

*10

1 / 1 2
ND
23
:2

3,3312045!
sDiVVu!

roiv/0!

———— -1 —

Toluene

29.487

293 i

4,339

3 / 1 2
293 I

29,487
12

S . i i 575sS5
2.31670392

5.47g
2.25E«06

Qilorehenzene

i.667
62

33.462
74
159

84: i

53.974
1.230
8/12
62

58,974
12

7.04083:628
2.6 19555402

6.057
422E-SOS

FJhylhcnzcnc

45
:67

1 66.667 E
37
57 :

2.439
74 j

9.101
34: ;
9/12
37 J

166.667 E
12

6.1 8622 J084
lSSC'S7736i

6.627
1.026*07 _^

Sryfufie

0/12
ND
ND
12

Toul
Xylena

1 4 1
976

6 : 3 , 3 8 5
244
256

2 1 .9J I
235

29 .487
! . ! < 4

9/ 12
!«!

613 ,355
12

7.663:269:
2 .S9 :69o24

6 6 2 7
4.10E+07

95ticis.x!3 Page 3 02/20/2001



Tab!e3-!B
SiieO

95 %UCL Sol! Data Susriinary fbr SVOCs
Sauget Area 2 RI/FS Support Sampling P!a»

S*niple iaentincauon Number
DC -CM -59
OC-02-60
rx~-O3-6i
DC-O4-62
DC -05-63
DC-05 -64
DC-08-45
DC06-66
JDC -09-72
pC-09-73
bC-QiO-74
hir.nin.75
[Frequency of Detection
Minimum Conecniraiion
Maximum Concentration
Number of Samples
LcsnoftnsS Statistical Distribution
Mean of In value
Sursisru l^cviailon of in Value
H I0 .95 )
55 '.% UL'L

Sample
DepUicm
15-25
20-30
10-20
0-10

8.5-20
8.5-20

:5.25
0-10

5-10
10-15

uiniinmhenal

0/12
ND
ND
12

4-NitrcDhenol

0/12
ND
ND
•2

Dibenzofuran

i ,463 •

1 / 1 2
ND
!.«.:• j
i2

7.J8824440I
»DIV/D!

,Dly^

2.4-

0/12
ND

• ND
:2

2.6.
Dinilrotolucne

a'!2
ND
ND
!2

Dielhy(phih3J3!C

'•'• i i
ND
ND
12

4-L_r.:oraphcny'!-
Phenylciher

ND
ND
12

»

Fiuarcnc

3,049 j

ND
3.W9 J

• 2

8.022569
»DIV/DI

»DIV/0!

^Nilm,nllinp

Q( 1 2 •
ND
ND
12

4,&-Dini ifu-2-
methylphenol

IV i i
ND
ND
12

|

Nitrosodiphen
vi3n.r;e

50.000 i

1 0 . 2 4 4 j

i 0,244 j
50,000 i

12

1 0 . 0 2 7 1 1 2 8 7
1 . 1 2 0 9 9 8 1 8 5

3 . 1 3 1
I .22F . +05

A!) ssmpies are prescnicd In sia/Scs « micrograms per eilogram (i.e. ppb)
Metal s-siysis are presented in mg/kg (i .e. ppm)
0= Compound dciceicd in blank sample
E = Etiimaled vsiae. Concenlration dcieclcd cxceedtd !hc calibration range
is Eslimaled vaiuc
ND = No: DtSsctta
* = D«p!ic«ie analysis noi wiuiin centre! ilniiu
R = Spike sample recovery noi wiihin control limits
No reporiing llrriu -en avsiiabia for rron-dcieci <jai>.

|:ViV>limiiproj\(iublic\uii|cra3iicU.xlt rsgsl OZ^O/2001



Table 3-iB
SlieO

95 %UCL Soil Data S-nsj-ary for SVOCs
Saugei Area 2 RI/FS Support Sampling Flan

DC-01 -59
DC-O2-60
OC-03-61
DGO4-62
DC-05-63
DC-05 64
[XT-08-6S
DC-06-66
DC-09-72
DC-09-73
DC-010-74
KM) 10-75
Frequency of Detect ion
Minimum Concentration
Miiimum Concentration
Number of Sjrnpies
l^inormil Statistics: Distribution
Mean of In value
Sundinl Deviation of in value
11(0.95)
)5 % UCU

4-Bromophenyl- Hexichloib Pentnchlorop Di-n-bulyl Bulyl Benzyl 3.3'-
Dhenvlether cnttne henol Phen«nthrcne Anthracene ohthalaie Fluoranlhene Pyrcne phtlulile

•jl-2
NO
ND
•2

0/12
ND
ND
12

22,619
474.339 j

329,265
6.420 j

4/ 12
6,420 J

474,350 J
12

H, 1420)65
2,08502177

4.962
i ,37Ef07

217.449
963 J

21 .951
469 J

4 / 1 2
46v i

217,9.49
i2

a .S27j !Oi3 i
2.S4996S97

6.627
l. |8E-f08

5J57

4.M6 j

2/12
4. 146 j
5J57

•2

S.4SS029344
0.181203256

:.S42
5.30E+03

3.780 i

2.7SS j

l,i 95 j
6,049

4 / 1 2
2,785 j
7.19J

12

8.43956808
0.4340953!

1.927
6.54E+03

4349Q J

7.3! 7 .:

2/12
7,317 J

43.590 I
12

9.790264366
1 ,26 1922 :07

3,389
I .44B+05

282,051

62, 195
1 .605 j

3/12
1.605 J

282,05:
12

10 .32292
2.657647

5.067
6.03E407

0/12
ND
ND
:2

Dich'oroberizidine

0/12
ND
ND
12

i

'

Btnzaasan.tr.nictr::

i 2 i ,795

,
Z 5 . 6 I O

i
—— -jTn —— =|

25 .6 10 |
: 2 i , 7 9 5 |

1 2

1 0 . 9 3 0 4 1 6 3 8
1 . 1 0 2 6 3 1 4 8 7

3 . 1 3
2.90E+05

iublic\uiicei\95ucb.sli



Table 3*1 B
SlteO

95 %UCL Sol! Data Summary for SVOCs
Sauget Area 2 RI/FS Support Sampling Plan

Samoic Identification Number
DC-0 1 -59
DC-O2-60
DC-03-fil
DC-O4-62
DC-OS -63
DC-O5-64
DC-08-65
DC-O6-66
[Xr-09-72
DC-09.73
UC-0 10-74
IXT-OIO-75
l-'rcquency of [Xlcclion
Minimum Concentration
Miiimum Conceniration
Number iii'S^mnics
((•ognurmiil Stsusuca! Distribution
|Mcui of in value
(Standard C-cvisii™ of In vaiue
;H (0.95)b< % uct.

bis{2-
Eihyihesylipfiuuiiis

i,9Q5 Bi

2.439 JD

914 i

3/12
9-4 j

2.439 1
12

7.389803752
0,5: 03! 9684

2 . 1 4 1
2.J6E+03

Chrvsene

282.05 1

1 .95 ! j

62, i95
:,60S J

3/ 12
1.605 J

282,051
12

9.63611236
2.56806927

5.067
2.09E+07

Di-n-octyl
phttulate

0/12
N'D
ND
i2

Henzo(h)nuoninthene

79,487 j

17,073 j

2J\2
17.073 J
79.437 J

12

10 .5 1430 1 16
:, 087597359

3,389
2.02E+OS

Bcnzo(k)(luoninlhene

O'i2
ND
ND
12

Henzo(a)pyrtnc

66.667 j

19 . 5 12

TJM
1 9 . 5 1 2
66,667 j

!2
...

1 0 .493 125 15
0.868808255

1653
I .OSE-iOS

!nae!iof!5,j-
cdipyrer.t

a'.1 2
ND
.ND
•2

Benzo(gji.l)perylenc

52.564 J

17,073 J

2J12
17.073 j
52J64 j

12

10.30752015
0.795165056

157 ,
7.6IE+04

Dibenzolajitanihracer.!: i

|

:

!
(VI 2
NL> i

. . ' NO j |
1 2——— ———— ———— =

Ps^j( T



Table 3-1C
SiteO

95% UCL Soil Data Summary for Metals
S3»gef Area 2 RI/FS Support Sampling Plan

DC-0 1-59
DC-02-60
DC-03-6!
DC-04-62
DC-05-63
DC-O5-64
DC-08-65
DC-O6-66
DC-09-72
DC-O9-73
DC-0 10-74
DC-OIO-7S
Frequency of Deieciior.
Minimum Conccnirailon
Maximum Concentration
Numhcr of Samniss
LogRorma! Statistics! Distribution
Mean of In value
Standard Deviation of in value
H (0.95)
95 % L'CL

Sample
Depth

JfO
15-25
20-30
10-20
0-10

8.S-20
8.5-20
na

lS-25
0- 10
15-20
5-10
iO-iS

Aiiirr.irvjm
2.023
1,923
3.786
5,385
3.232
3.061
6.215
2 . 148
4,902
3346
5.038
2. 1 14
12/12
1,923
6.215

12

8 . 1 1679949
0.4271669

2.026
4,764.63

Antimony

0/12
NO
ND
12

Arsenic

4 R

3 R
3 R
8 R
2 R
6 R
3 .R

• 7 R
3 R

9/12
2 R
8 R
12

1 ,3657
0.4698
2.082
5.88

Barium
57

13 !
214
106
iOi
4! !

165
125
!58
45

10/12
45

4 1 1
!2

4.83849
0.62999

2.341
240.23

Beryllium

0/12
ND
ND
12

Boron

0/12
ND
ND
:2

Cadmium

31

2
4
! 1

4/ 12
2
3!
12

1 .977831
1 . 1 96825

3 . 3 1 4
48 .9 1

Chromium
5
6
9
18
7
6
10
5
13
6

22
4

12/12
5

22
12

2.01049975
0 . 5 6 1 3 1 4 0 !

2,204
12.69

Cobalt

0/12
ND
ND
12

Copper

8
205

7
33
59

34!
15

7/12
7

341
12

3.63748
t . 52876
3.896

73646

iron

5,705
9.548
1 1 . 8 5 9
8.902
8,232
12.658
4,815
1 1 ,793
7.580
1 1 , 9 10
5.64S
12/12

4.8 15
!2,638

12
.

9.01
0.36
1 .98

1.08E+04

Lead

6
7

147
7 *
9 *

54 *
4 *
18 *5 •
7! *
6 *

12/12
3

147 *
12

2 . 4 9 1 6 :
I . 2 5 7 S 3
3 .380
9 6 . 1 9

Ail sannples arc presented in ug/kg = micrograrns per kilogram (i.e. ppb) except rnciais.
Mctal analysis are presenied in trig/kg (i.e. Ppm)
B= Compound detected In blank sample
E = Estimated value. Conccnirailon deieeied exceeded the calibrailon range
1= Esiimaied value
NDs Not Detected
* = Duplicate analysis no: sviihln CGfiiro! limits
R = Spike sample recovery not within control limits
Meia! analysis are prcscnitd Ir* mg/kg (i.e. ppm)
No reporting limits were available for non-sieiect data.

g:\eshNes1i [rmpn>j\publicVsaugeA93ucl!.xli Fsgel 0100/200:



Table 3-IC
SiteO

95% UCL Sol! Data §«n-»iary for Men-is
Saaget Area 2 RI/FS Support Sampling Plan

Sample Identification Number
JDC-OI -59
DC-02-60
DC-03-6I
DC-04-62
DC-05-63
DC-05-64
DC-08-65
DC-06-66
DC-09-72
DC-O973
DC-OIO-74

JDC-O1C-75
Frequency of Deteciion
Minimum Concentration
Maximum Conceniration
Number of Samples
Lognormal Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95 5
95 % UCL

Manganese
106
108 *
233
329 *
207
187 *
357
79 *
190 •
152 *
206 *
101 *

12/ 1279 *
357 *
i2

5 . 134798237
0,475085248

2.082
256 , 1 8 f l

Mercury

6.3

1 .7
0.3
1 .9

4/ 12
0 3
6.3
12

0.4522647
.2533346

3.389
12 .4 1

Nicies!

45 *
II *
10 *
15 *

38 *
136 *
1 1 *

7/12 "
10 *

136 *
12

3 . I 6 6 I S 9 9 I
0,98478577

2.807
88,64

Selaihim

0/12
ND
ND
12

Silver

0/12
ND
ND
12

TSzliium

x 0/12
ND
ND
1 2

!

Tin

0/ 12
ND
ND
12

i

Vanadium

13
18

15
19
19

5/12
13
19
1 2

2 .8 10449855
0 . 1 6 8 1 1 4 4 4 4

1 .843
18 .50

Zlsc
is *
18 *
54 *

1 ,398
37 *
35 *
181 *
17 •

277
30 *

6S8 *
43 *

12/12
17 *

i ,39s *
12

4.294225
1 . 4942 19

3 8 9 6
S.294.4J

1

Cvanidc

|

0/12
ND
ND
12



Table 3-1D
AreaO

95 % UCL Sol! Dais Summary for Pesticides and PCHs
Saaget Area 2 RI/FS Supper! Sampling Plan

DC-0 1 -59
DC-02-60
DC-03-61
DC-0462
OC-05-63
DC-05-64
DC -08-65
DC-06-66
DC-09-72
DC-09-73
DC-OIO-14

frequency of Deicclion
M inimum Conccninlion
Maximum Concentration

Lognormil Slalislical Distribullon
Mean of In value
Standard Deviation of In value
H (0,95)

Sample
Depth

15-25
20-30
10-20
0-10

8.5-20
8.5-20

02
S5-2S
0-10
13-20
5-10

0/12
ND
ND

0/12
ND
ND

Delia-

0/12
ND
ND

0/12
ND
ND

Heoudllor

G/i2
ND
ND

Aldrin

0/12
ND
NO
12

Hsptadiior
Epoiiuc

0/12
ND
ND
12

Rrirtnsiijfjri !

0/12
ND
ND
1 2

Dieldrin

ND
ND
12

4.4--DDE

ND
ND
i2

End fin

ND
ND
12

Endosulfan
:!

ND
ND
12

4.4-DDD

ND
ND
i2

.

Endosulfjn
Sulfate

——
4. 4'- DOT

i I1

ND
ND
S 2

NO
ND
1 2

All samples are presented in ug/kg = micmgraric per kilogram (i.e. ppb) escep: mcbls.
Metal analysis are nrcstmcd in rng/sg (i.e. pprn)
Sm Compound deiec!ed in blank sample
E « Estimaitd 'iiuf, Concsniraiion dcitcicd csecsucd she Cu!ib-3iioii rsiige
J= Esilmaied value
ND = Not Detected
* = Dupiicaie analysis not within co-iro! limits
R = Spifce sarnpi:: recovery no- wiihlu control limits
Melal anaiysis are presented In mg/kg (i .e. ppm)
No reponing iirnits were available ?bf non-cleieci data.

|>ih\ci)RinproJ\piibllcVsiu|ci\9]ucli.iili



Table 3-ID
Area O

95 % UCL Sol! Data Summary for Pesticides and PCBs
Saiigsf Area 2 Rl/FS Support Sampling Flan

S-mpie !d»una!len Number
DC-O1-59
DC-O2-60
DC-03-61
DC-04-62
DC-05-63
DC-OS-64
DC-08-6J
DC-06-66
DC-09-72
DC-09-73
DC-0 10-74
DC-OIQ-75
Frequency ef Dssscucn
Minimum Coneentntion
Maximum Concentration
Number of Samples

Mean of In value
Standard Deviation oflfi value
H (0.95)
!"?5 % UCL

Mclhoiiychlar

0/12
ND
ND
12

Endrin
Kctonc

O'i2
ND
NDn

Chlonlane

0/12
ND
ND
•2 .

Tcxacnsns

&:2
ND
ND
• 2

Arocior-iOio

0/12
ND
ND
•2

Arnfl.v-
i22i

0/12
ND
ND
•2

AfTjCJOf-
• 1232

26,S29 C
30,366

2/12
26,829 C
30,366

•2

10 .25916
0.087568 "

i .775
30.027. :7

Afuc'or*
:2i2

1 . 87 1 ,795

634,546
24.691

46i ,539
! i .364

5/12
1 1 3 6 4

i 871795
i2

•2 .059433
2.20936S6

4.962
5.4iE *07 ,

Aroclor-
i :-45

0/12
NO
ND
i2

Aroclor-
1254

0/12
ND
ND
12

*™,i~
!260

5488 JC
3902 j

2/12
3.902 ;
5.488 JC

12 I

g .4397giS
0.24 :: 762

i ,883 i
5,463,2! ||

^Mtf/HyTOOl



RI/FS Support Sampling Plan
Saugel: Area 2 Siltes, Sauget, III..
April 1 5 ,2002

Table 3-7
Site O Groundwater Data Summary

FIU-: K:\ENVIRaN\23-lM»MM.M (SAIJiUlpril 15 MO1 iM|»rtiW<>lhiiiw ]\oiv«ni for lill lldb<fcl.dn: RfiV, 3



o oui? o i; < ;i||tr „ ,.S! & H b! !J «!- a!I,: f J

:!:



c c c
SlfeO

95%UCL Groundwattr Sassmasy for VGCs
Ssiige? Area 2 ROTS Support Sampling Flan

DC.Gw.3S
PC-GW.3SA
DC-CW-39
DC.Cw.39A
DC-OW-4QDC-GVMOA
DC.GW.4i
[«;.EjW-4iA
DC-GW-42
DC-GW-43
X-CW-35

Minimum CefsCSWfaiisn

Mew of In value
Sur.d2.-d DgrisildR ef in *ajw
H(0.9S)

TrichloracUi

7=100
5GGG

43 1
43* j

71,000

7,0800903
M39

i.AiK-fO?.

TsisdiisH-

ND
ND

Y!R«
Arosie

HI-
ND

•3r"3
ND
ND

0/iJ
ND
ND

7S9*Si£* !
S=s=o==== JT.fchM.s:̂ ^

•2:3
ND
ND

13=000
64.C-OG E

1JOOO

640DO E
13

9.7669MS09
2.4795S46

5.32S
I.71E407

ND
ND
• 3

*

t

r«

ulii
ND
ND
13

I90XJOO
ISO.OOO E

•0
20

I.i00

5/13
JO

IWOOO
•3

7,375406
4.70:345
130E*14

Dichisrcs.'op

(VI 3
NO
ND
13

'

2-CMORXlh)rl
Vinrl Sner

(VI 3
ND
ND
13

§ ̂ rsn^fssn nigns^ **". «:"̂ "̂ svS.A
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3-2B

95 % UCL Data Su-nmsry for SVOCs
Sausel Ares 2 Support Plan

festal- »_*:::„«*» Muffler
-DC-OWOS
DC-GW-3SA
DC-GW.39
DC-OW09A

X-GW-40A
X-OWJj

DC-OW-OA
SC-GW-M

^*^£^:J1j'"": ™!i ̂ irziTijt..
^o l̂ S^cai Discuss

SiisSsd Deylstiof! of In vsh:s
1(0.95)

D-sravtsnine

,

u-"3
ND
N"

•

fsD
ND
•3

~;™~™~

ND
KQ
13

• _ _ - • - - - - -••••M«R»Tgg=C

, NO
NO
13

MfiHpshiss:

*

HD
ND
53

2,4-
Din=~!&~f!C-:

35G
Tyt

350
*00
13

snawmsi
\.m

394.47

SmzsitAcia

N:D
ND
13

*

X™*™
insne

ND
ND
13

2,4.
Siehisras.henei

30 J

ND
30 J
S3 '

3,agl|97382

n^:

Triehlorobcn
ena

27

200
270
13

S,«S36S663
0,2i2205y92

1.M3
2M.OS

Nz^ih^ir: _

100 |
ItO
13

4.840172C-5!
0.3323427.' 3

J60.82 |

g:fcSiffs*"reBas""C 0



C
95 % UCL Ground wSterDsfs forSVOCs

Area 2 Sampling Plan

DC-OW-4Z
DC-OW-43

1,79:^=45?
jij.ndjfd Devl.Sina af In rsiac
H(0.9J)
55% UCL
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c c
•28

C
95 % UCLGroimdwaterDataSamsssrrforSVUls

Sauget Area 2 Sspperl Plan

Sa.-.pN TasaaSesaea Numbtr
pC-GW.jS
DC-GW-3IA
DC-GWO9
DC-GW-39A
DC-CWMO
DC-GW-40A
DC-OW-4:
DC-GW-4IA

X-GW-41
DCGW-OA
OCGWJS
PC-OW-S7

L'jsneiuitJ SUritifleri DbMballM
neansfiunlue
Sundsfd Deyisilcm sf In *s!us
H(a9S)
55% UCL _______

• S B
7 J

! Q B

6Bi

02/20;:00i



95 % UCL G?@und-«3terDs» for SVOCs
Saugei Area 2 Sa-nplin| Plan

DC-OW-3S
KXJW-38A
DCQW-39
DCOW-39A
DOGW-40
DOGW-40A
DC-OW-4!
DCGVMIA
XGW-4Z
DCOWM3
DGGW-43A
DCGW-35

F??a=R=v of DKSfUen

rfaiiiiumOnMMUMKn
M..̂ ^ !̂!!
U-sasfn-si SutUdest Diiiribsiisn

sjsnss.-c Deviation of iri ~K;e
llflWS)

»- —— _-

'NO
ND
53

,

S sir: —Sir:

Or:3
ND
ND
S3

W-

ND
ND
:3

wlj
NO
ND
•3

bltcs-

3 D -

2 BJ

a BJ3 B;
13

•2,s95$7?73J
0,286707127

1.883
2.95

(jxvsax

2BJ

• • S

3 01

3/13
2 BJ
i! BJ

^3

:.39655:53
O.I90S7I38

2,738
1115

shth:::::

ND
ND
!3

Bcnxo(b)niianinthene

Mfl J
ND
ND
13

!
J

BenzodOnucrir.ihene

!

NO
ND
:3

,

ii

s'JCvjn
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95 % UCL tor Metals
Ssuget Area 2 Plan

nle Jagaiiiieatien Number— — —— -•=DC-GW-3S
DC-GW-38A
DC-CW-39
DC-GW-39A
DC-CW-40
LXj.CW.40A
DC-CW-4!
DCGW-41A
DCGW-42
DC-GW-43
C-C.GW-43A
DC-GW-35
3C.QW-37
Frequency of Detection
Maximum Gancefltntioi)
N'srnggfOfSaSSpteS
Lotnonml Sisitsiies] Dbtribuiios
Mean of In valve
Mansard Deviation of to value
H (0,95)
15% UCL _

200

NO
200

5J9S3 57367
sDIV/Oi

NO
NO
!3

^===
J=aa ĵagg16

533
123
23
17
IS
15

n
w

9l\3
IS
133
13

3J3I43S
2W

10937

553
35

53s5©»
16!
IS2
!70
204
54!

50*13
33
13

J.SS4JI93
0.749:454

H454

sm-iimni
=̂̂ ^3SE=

ND
ND
13

ND
ND
13

===5=

8
M

2/13
8
i!
!3

2.23 W6S4!
0.22518079

i.843
:O.S5

Chnmium

G/i3
ND
ND
13

Cobalt

WI3
ND
ND
13

Copper

Sill
ND
ND
13
i

;

iron i Lea.:1 - —20.400 1
I3.W.-.", _ . - . • -

!47,GGC
171,000

•9.600
io .SOO
36.400
29,200
36.600

3.930
2.360
i i !

c : : f ;

S7 | 3.2^ ;
i?!,000 | 6 . 3 J ;

13 i S3

9.205207059
2.362 1 12738

5.32s
6.:26.IO!,3i

Q . 4 6 9 2 - I V
2 . 0 5 2 '

6.744.^
r ssjs, ppb: SEEpt :SSt2i$.Ail SSSIKSS are '•« Ug

Metal sss!;.-?:? are stsraSed in •ay, (I.e. ppns)
5. Compound dsscted in bisnk s^-nple
E=EsiiSKSsd vaiae. Concenbation detected exceeded dss siUbrsdoa range
N'D* No; Detests:
- = Dupttate aniijils no? vsrithin sostral lin-te
R • ss,T!p:= Reovery not widita sostml ftsle
MS —gordns tlrraS »tre syqiisbis for nonrdetcct saia

02/20/Ific
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RII/FS Support Sanriplliiriif Plan
Sauget Area 2 Sites, Saugett,, III..
ApriMS, 2002

Table 3-8*
Siilbe IP Soil Diiiilta SuinniTnairy
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c c
Site?

95 %
Aftti 2 Plan•

Ssmsir :ass:»£B:!sn Nsmbsr
DC-P1-53
DC-P2-54
DC-P5-53
DC-P5-56

Frequency of Detection
Minimum Concentration
Maximum Concentration
Number of Samples
Legnorss! DistriDUuO!:
Meinoflnvalue
Sisndard Devlatlc.n of Ir, value
H (0.95)
95 % UCL

Ssn-ple
Depthcm
G-IO
25-3S
25-35
10-23

AsunsiiiUi!!
5-.013
1574
6,136
5.53S

4/4
1,274
6.136

4
§,25275593
0.73984312

5.097
44,516.53

AMimoay

t»4
NO
ND
4

AnsRk

3
4

.2/4
3
4
4 ^

1=24245
0.20342

X4754,73

^^SSSSS

BsHsin
126
81
119
3/4
§!
126
4

4.669952
0.240298

2.639
158.37

5^==^========^

0/4
ND
ND
4

ESUiOS!

0/4
ND
ND
4

C«i;nimn
4

1/4
ND
4
4

13S62944
=Dty/OJ
sDlV/01

ChroiRiufn "'16
2
14
10
4/4
2
16
4

2.101844S81
•3.9597257 18

5,95
350,47

Cobaltiŝ SS=S

014
ND
ND
4

topper
50
16
241

3/4
16
50
4

3.2S756
0,57756

3,906
116.37

Iron
12,750
4.13!
!58309
13.QQO

g^^S^a • •4/4
4,13!
iSJQv

4
9=222116
G.602835
12.134,65

4 *
526
90 *
3/4
4 *

526 *
4

4.0504-58415
2,47034565!

16 .37
i,68Erl3 I 1

Aii sampis are pfEssmcd in eg/kg » n-ssa|?s!m per fi* ppb) eseept nseUls,
Mod a.- p-tse-ved !r, (!.=. pp-ni)
B= Opnipsund d=i=e»d in sampit
B fe &cln.ated value. Coneentnlion detested excised the
j= Estimated value
ND-Not Detected
- s Duplicate analysis not \vlthin contro! Kma
K § Spike ssmpig recovery set wlihin oonuol limits
Metal ansiysis are presented in "if/kg (i.e.
No fsporting limits were available tor nofs-dstectosts.

Fsfe: OlWjnoi



Site?
95 % UCL Sol! for

Ares 2 Flan

DC-PI-53
rxj.p2.54
DC.F5-55Dc.ps.se

"Frequency or Detection
M!.ni;7:U~ Con~ntr=!0n
Maximum Corjeentntion
fissmssr as Ssssisss

Mcsr: of In value
.Sis.-dsfd Deviition of In
-:-ro.95i

=55 % UCL

..____
2GI
93

623
7IQ
4/4
93
710

4

SS70S92S9730.96749D5S4
6.244

I5.7S2.0S

Msnasv
3=9
0.6

Z'4
0.6
3,9
4

0.4250755
1.323564

.832
2,119,2!

Nicks:
25 *

15 *
23 *
3/4II *
25 *

- -4 -
3,02080675
0,27404492

2.639
32,33

~_~ _ • ___

0/4
ND
ND
4

Silver

0/4
ND
ND
4

TMUflun;

Q/4
ND
ND
4

Tfa

0/4
ND
ND
4

«««;««,
57

22
16
i>~
16
22
4

S,287s770S9
9.278336954

59,4
. 3.05Erl60

Zinc
463 s

17 *
49 *
74 *
4/4
17 *

463 *
4

3,6763662
0.7587269

5,097
491.25

CvsrJdc

13
15

2/4
13
15
4

2,6365
0. 10 1 19

2,209
15.97

^MOVMOÎ ,



Table 3-3D
Site p •

95 % UCL Soil Data Summary for PCBs
Siragct Area 2RI/FS Support SiiDiplliucij!; Flam

1
Sianonpltt Identification Nunoilbnr

1
2A
Ml
3A
•IB
4A
4ADUP
4B
SA
SADUP
SB
6
7A
7B
HA
SB
8C
SD
SDDUP
S>AMB
9'D
10A
lilll
111 A
1L11B
BA
113131
114
1:5
Hi
Rrcquaicy of Ddicrclkm
MUninuniOEWiceiiilDtaiion
llMlaidmuini Omccniaratikiii
N write 'of Simriai
Laciwnniiiiill iillaiitliiital Disbtlwltai

||MiEut of IIIL vnluuB
IJStiiiiitlaiiJI ChEwiitlJloii of lln value
hi (0.!)5)
KI5 '% UCL

(ft)
•ft
•lit
-13(.7
M3
u(i
u.(j

"111
MS
MS
^•14
Mi
Mi
S-12
Ill-Ill
18-25
lfl-25 •
<EM»
(i-U
!!•:»

0-6
I-M
0-7
7-18
QMS
0-1KS.
0-118

PCBs IEPA
l i rSQO
7,600

390
9,1 00

4Q>
20i,000
54,000:i 2, 00:1
MI.OOCI

120

•

HQO:3
.1

54.IK
3

it.OiW4l)771l
2.5128W1I

4.!i'l
5.TI1EMK!

FCE)« EEill
3;<i!)0
5350

7116
1131,250

28
2U]I20
l.!i,5110

149,600
1112,930
12.050

„

mm :t
1149,60a

UimiilS:!!
!LH7!9>73I>S>:

4.M
:..:L!!i!][im[!!i:

[OD'DlCEiPA

•

111
17

4..1I

11.19
77

1,!

o.!>:n:

11
2

11003
0.9
1•i

iii-i ( Ju' 11 «t 1 ik'3^ i
1 'l^dlll j!,(Etl '^

Zltt
,,4:Si!= !̂

TGDD I:EI

2Et
5.1-

19
37
.!>(]

13

"

• II 3
170

9/33
I7C•1:1

All !WJD[i|il<:« tine pinaiented ia ti|t% »< naiiicn»||riaiut par Ulc îun 0-«- ipp'ti)1 eiLcqpiit mEttik.Mbtal )i«nt!Lly«iii im: ptniieiitod ini itn^kii; (tx. pptn]!
I3i:i Cciinqpciimd dctccUiiil lit Unnk nutnplle

'" ••: Dupficwti! iinalpii wit wiilhin cwunl! llimiu!
II. « Spike iiiiaiplJE irecowEary Kit within ociniiroli llinaiiiis
IMiEiwI analysis; an i^reiwsiiicd in iDn|>/lk:f[ (i.e. ppn)
No repoiriiiini{> limits watt amiiUnte for in(Ciiir-(lcl««:it datai

V,...,' rii|!<: I 020V200I
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Saugel: Area 2 Sites,, Siiuigel:, IL
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liable 3-9.(
Site Q Soil Data Sum many

v...../

n Ihnrnirii l<«r »ll liltlnulku RlW.,



S
o
s:

P =l S, £ a. i:i ta !i: i a =» • «"=>•o IE:' |i* Si1" 'si•;•<• O J"J !', I3t »' ,£J f|*.f> «oi 'Jjl '%* %l S-. ».( "«> 'SM«'•' "? - ••• "" I. . '. ,i i .. . . ... .-ni"is, is ,» i i; ;•:;:=: 5 S 8 S 8 8 fi S S 2 |
S fi II ] ci*„ i ill ks ;,r ffff



c c c
Table 3=4
SIfiQ

95% UCL Soil Dsfa for VUCS
Sauget Area 2 Support Fisn

Sample NjBBBsf
xTot
X102
X103
X104
XI05
X:06
XIO;
XiQg
X!0v
XSSO
Xs ; l

Fiequeney of Detection

LogncnaalSfBtblics! DbiHbisa^
Mssnofln VSSUB
taRdari Deviasksn of In valus
ii (0.9S)
« % UCL

i .7917595
sDIV/0:0,415627937

2,049
19.15

2J0258509
sDIV/0!

20/2001



Table 3*4
StleQ

lor VQCs
Ssuget Area 2 Sspport Pls

c —— :. TJ..::R™::™ »•»»;-?
XIOI
X102
XIG3
X1G4
XI03
X106
X107
XiOS
X109
XI 10
xf i i

Frequency ©f Detection
MaximiBr. ConScHifsUvn

NasBBsrofS— set"

MSSR Of la rslsc
StSRqsra C-cvlat'lon or in Value
HCG.95)
35 % UCL

Kl ___ „__
mf-KsM

C/::
ND
ND
M

MJ-

o/n
ND
ND
:i

=K=K=
5 J

ND'
5 J• •

1,6094379
ffDIVAH
SDiV/0:

ds-IJ-
raaaaS;Utia?-i

Gfi:
ND
NO
11

2-CUoneihyl
Vbiyl Bher

&'::
ND
NDii

BnimroiM

U.'i •
ND
ND
1 1

»:-M«hyi-2-
pentsipn?

0/s l
ND
ND
M

2-Hexai-me

ND
ND
ii

Tenchtoroeihcne

$ i

ill!
ND
5 J. ii

' _ 1 ,609437912
,;*D!V/0!
i; sDSWOi

02/20/2001
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TY*!e34B
95 % DCL SoO Dtta for

Saasel Area 2 Plan

Sampig •dsaunessep Nu-nber
QDi
QD2
QD3
XiOi
XI02
XJ03

XiOS
XiOS
XI07
X!0§
XiOS
XMO

M^qyency si UKCctsOls
MJnjfnU!!! \^OnC?«>U 4lsOs
Maslnsiin: Concentration

Lc-r.oriTisi Stsiisiics: DUtribuilCi!
Mean of In value
Siandart DevlSilon ©f in vaius
K (0.95)

«
"im"

C-!Q

•

jî jslgapSsa^

ND
ND

^Hiiroohese-I

ND
ND

Dibsaof— .

ND
ND

2,4-
D-K-traohiese

ND
HD
M

2,6-
Dir,itro!o(a*n8

-

ND
NO
M

Dicihylpmhalaie

ND
ND
I!

4.CniOfeph=S¥!-
Phenykther

ND
ND
II

Fiuorens

ND
NO
1 1

i-Nitroaniiine

ND
ND
i !

MatiJ sniiviU sf= m if,ysg 0-=. pran;
B= Composad dsEsetsd in blank smnpie
E - &dn-«ri my:, Conctr.tr3tioa -Jetected th= esllbsaiog rssge
J=

« s Duplkais anaiyils aci whhis cc-nirol ll-iu
R s sampte rEcovEiynci wlSsta cont-ol BmiB
M=™ saalysis ~ is mj/si (• A pKT:}
No ̂ porting Umia were svajhbte for Rgn-drasi dau.

X 02/21VMOL



c c c
Table WB

SlteQ
95 % UCL Sol! Data for

Saagel Area 2 Support Plan

QDi
QD2
DD-3
XIO!
Xi02
XI03
XIO*
XIOS
X 106
XI 07
XIOS
XI 09
XI 1G
Xi i :

Mean of if, VSSUE
Standard Deviation of In value
H (0.95!
95 % UCL

Ofi:
HO
HDn

4.31059639!
G.028477947

i.785
75.72

sD!V/Oi
sDIVfO:

5.75678752!
0, 17759347

1.785
355-24



=3*4B
95 % UCL Soil Dsfs for sVOCs

Area 2 Hs

QD!
Q02
QD3
XIOl
X102
Xl«
X!C4xws
X106
XIO?
X103
XIW

LoEMrmal Statistical Distribution
Mem of l« value
SoHdiM Deviation of In value
H(Q,95)
93 % UCL

1601

0.0=4420=53
S.7SS

S70J

5,03872043
G,:372S903

1.785
I68JB

120 J

4,717491743
SDIV/OS

89 J

4.4886363?
BDIV/Oi

:.2QG.OOOB

UO,QOO,OOOB
13,000 B

5
i ,90GB
3,SOGB

3:0 JB
KOOO B
1JOO

9^22014772
3.692960596

8.6iS
3.9JB*!;

M O J
iiO J

4.7004804
.0.00000

1.7SS
I i 0,00

02^0/20



c c
Table 5-iB

SlteQ
95 % UCL Soli for SVOCs

Sauget Area 2RI/F5 Plan
.

s,»M, i^niifiBKioaNBinbsf
CD!
JQD2
303
JCiQS
JXI02
XI03
XI 04
XiOS
XiOS
X:u?
.XIOS
X109
1X1 10
jxus

Of
! Bias!™™ QjBSSKSBBBR

Mcanoflnvahe
Sisndvd Dsviulon of In va;g€
H (0,95)
5%»CL

Benn(b)flwnitttene

S7J
• :CJ

2/11
S? J
II _^

4J83194242
0,!oS«s762;

1,735
£08.92

.

96 J

SSJ
2/ii
M J
96 . J
11

4J2M42303
0,061526333

I.7«S
95.34

R^aSafs^yrEna

84 J

l/ll
ND
14 1
H

4,430116799

SD-V/S:

Indeno(l(2l3-cd)nmne
• | -.-^n T^^^

*

U'H
ND

ND
ND
"

i:ii

0/1 1
ND
ND
• i

j

_ ___ _ ~^-»-^ -.. ==^^^^^dJ

ilillHp™™!
IIV200I
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c r

Saissk ldenSJn«tJm Hunsber
X10I
X102
X103
X104
XI05
X106
X107
XI08
XIQ9
XHG
XU1
Frequency ef Detection

Mlnimam Ceneenfrarion
Maximum Concentfatisn

Number of
LofiiOrRSSl Stat!sii=B: Distribution
Meanofinvilue
Sissdard Deviation ofln value
II (0.955
J5 % UCL

•IVU"Sloo
1!S600
80JQO
5,450

4S9*
2,170

22,500
7,920

!0,900
*

17.100
469*

*
11

1,550019
4,008

2,S3E*05

I,590
152*

*
II,100*

62 J*
191 *
571 *
52*

5320*
5S.1 *

11/11
41,!

*
j|

6,544967
2.SS16S9

6.851
2.2SE+07

95 % UCL Sol! Data for
Sauget Ares 2 Plan
,_a_s==

2,940
4450
1,350
4,600

36.9 B
2350
2,040
1430 B
2430
S9.9B

n/ii
56.9 B

4,600
11

0542977
S6546I7

4,008
JIE-rD4— — ---- ——

=^==-"=

606
372

1.270
275

4
623
334
133
455
152
5S7i i/i i-

4
1,270 •11

5.3495S9S25
I.553834099

4,008
S^se=^^^=s^^^^=

=̂ =S«

MeKWy
4.90
0,25

0.14
0,30
0,64

— ===s/1!
0,14

4.9
11.

!,38!25§4
3.479

5,99

!———====

153 N*
17.6 N*
101 N*
8,1 BN
6,5 BN

23.! N*
IS.7 N*
18,9 N*
37! N*

25,9 Nl

6J *
371 *
1!

3.46550167
1,30284042

3.209
280.42

_

!310 B
1,030 B

446 B
604 5
30! B
898 B
598 B
940 5

2,430
25.9 N*

25.9 N*
2.430

J l
5,341563
S.23Q7I9

3.209
4220,89 -

==s=

Ssisilun-
59.9 *S

2,! 5*
1.5 *S

0,33 B*W

033 B*W
59.9 *S

Hî =î ===
1.0328541
2.1929323

5,! !9
!082.67

= =^=*

Slivgf
3,3 N

30,2 N

28.9 N

3/1 1
3.3 N

30,2 N
S !

2.6552!l,2657
• 3.479
127.57

1

Sodiiirn
^uu u

810 B

476 B
s=^===3/U

268 B
8!0 Bi i

6. 15 11 4636
0.333!6173

2.236
808,57 =^
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r
AreaQ

95 % UCL Soil Data for and f CDs
gauge! Area 2 Plan

KIG1
KS02
K103
X104
X1Q5
XI06
XS07
X1G8
XI09
XilO
XI11

Msfumum Oe^semrstieK
Maslmum Cencemration

Number of Sams
Lognorn»! Distributien
Mean ofln value
Standard Deviation of in value
H (0.95)
95%UGL

ND,
ND
11

mi
ND
ND
ii

Q/ii
ND
ND
1!

0/11
ND
ND
ii

0?!L
ND
ND
H

Q/ii
ND
ND
I!

om
ND
ND
ii

Mefil analysis sra is sns/kg {!=== PPRS}
B= ConipGURd detected inE = Btimated value. Concentration the calibration range
i= Estimated vsiue
ND * Nc-i
* = Duplicate not within control
R * Spike recovery not eontrs! limits
No reporting limits were avaiiable for data.

Q/ii
ND
ND
H

Q/ii
ND
ND
III

G/S!
ND
ND
11

02/20/200!



Ttb!=3-4D

95 % UCL Soil Dtia tor
Area 2 Plan

X101
X102
X103
X104
XI05
X106
XI08
X109
XI 10

Frequency of Detection
Minimum Concentration
Maximum

Lc-gnor.~al DisirlbvilQn
Mean of In value
Siandard Deviation of In valise

cm
ND
ND
ii

E-idosulfin
I!

Q?ii
ND
ND
ii

4,4!.nnn

•
mi
ND
ND
11

4.4!-DDT

ND
ND
ii

ND
ND
1!

M-thoxyehlor

Nb
ND
ii

Endrin
Keione Chiordans

ND
ND
ii

ND
ND
II

Tosaphene

ND
ND
ii
i

!iV200i
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RI/FS Support Samplliing Plain
Sauget Area 2 Site:!!,, Saugett, IIL
April 15, 2002

Table 3-10
•f

Site Q Groiuindwater Data Summary
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SHtQ
95% UCL GrtnsndHstsr Sessssssj for VQCs

2 Flan

c —— s. trj..iinM.«:«M M»».WH.
DC-GW-OI
DC-GW-02
DC-Gw.03
DC-CW-04
OC-Gw-OS
DC-GW-06
DC-Ow-0;
DC-OW^jg
OC-GW-09
Frequency of Detection
NiinifTniiii ConcenirsiiBn
Masimum Concentniion
Number of Samnlei
Lognonai! Sisusiissl i/iitHbijUsn
Me:.", of in vaiiic
Sundin) Deviilion of In vilue
H (0.95J
33% UCL

IJ-

3,oeo
1/9 •
ND

3,000
9

SOOC.3675C.B

2-Siisr.i
/UEf-.

Qra
ND
ND
9

1.1.1-
TH^-rfWWSsas

-

u-9
ND
ND
9

*

CSit-3
T«™i*:.---isj=

0/9
ND
ND
S

V!=jt
i.-*tss

(~
HD
ND
9

sSvnHSyt̂ H
amafeana

0/9
ND
HD
9

I*
5jg>aa.-6Aawuaa

0/9
ND
ND
9

•

asns-SJ-
J*i7 ••! inumi maiia

•35
ND
ND
9
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95 % UCL Summary for SVOCs
Saugei 2 Support Sampling Plan

"arnri!* tAffit\"rai\rm N'iim5»F

DC-GW-01
DC-OW-02DC-GW-GJ
DC-GW-04
DC-OW-03
DC-GW-06
DC-GW-07
DC-OVr-OS
DC.Gw.03
Freqaeaey of Deieeues
Minimum Concenmioa
Muimura ConecninllOR
Number of Ssmszs
Lognarmsi Statistics! DUlribuusr.
Mean of |a vaias
Standard Dsvistior. of IB value
H (0.95)
95 % UCL
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95 % UCL Sueasnarr forSVOCs
2 Support Plan
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95 % UCL for SVOCs
Saugct Area 2 EI/FS Plan

— _ — -_, - ^ s==^s=aa^^^^^=

Ssmpk Idgntincstioa Number
DC-GW-OI
DOGW-02
DC-GW-03
jDC-QW-0*
DC-OW-05
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09
Frequency of Detection
Minimum Concentration
Maximum Concentration
(Number of Samples
jLogRonr.ai Statistical Dtstribsjiien
Mean of In value
Standard Dsviaiioa eflfi value
H (0.95)
95 % UCL
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95 % IJCL G™and?rafer for SVOCs
Sauget Area 2 Plan
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Table 3-5C
SiteQ

<% TICL GrouHdwater Data Summary fc* Metals
Sauget Area 2 Rl/FS Sappori Sampling rlan

Sample Id—tiHtaUon Number
DC-GW-Oi
DC-GW-02
DC-GW-03
DC-GW-04
DC-GW-05
DC-GW-06
DC-OW-07
DC-GW-08
DC-GW-Qg_____^^^^^^^^^ •̂̂ ^ ^=^^Mncqoency of Deteetian

Ccncesirsiton
Conesntra

NufnbtrofSampies
legsofraa! Sfsiisucal Dbtributlon
Mean of In value
Standard Deviation of in value
H(0.95)
' »5 %UCL

4.3938 Li
0.290403

i.946
103 . 1 1

25
326

26
22

313
48

172
17 1

4.3 i

4.08026804
i. 4686! 26?

4.421
1.73E+03

7.352441
sD:V/Q!

SDIV/O!

(j:\esh\eshremjroj\public\jaugeft95iiclMo.*!!



Table 3-5D
SlteQ

95 % UCL Grouiidwaier Data Summary for Pesticides and FCBs
Sanget Area 2 RI/FS Support Sampling Plan

DC-GW-01
DC-GW-02
DC-GW-03
DC-OW-04
DC-GW-OS
DC-GW-06IDC-GW-OT
DC-GW-Og
DC-GW-09
Frequency of Deleciion
Minimum Concentration
Maximum Concentration
toumher of Samnles
LognorrnRl Statistical Distribution
Mean of In value
Standard Deviation of In value
H (0.95)
95 % UCL

Ahht-BHC

0/9
ND
ND
9 '

Beta-BHC

0/9
ND
ND
9

Dais-
KHC:

019
ND
ND
9

Lindane

0/9
ND
ND.
9

Hentachlor

0/9
ND
ND
9

Aldrin

0/9
ND
ND
9

Hepiaehlor
Epoxide

Qiy
ND
ND
9

EndosuUan I

&'9
ND
ND
9

Dieldrin

an
ND
ND
9

->

4,4'-DDE

uv
ND
ND
9

Undrin

0/9
~ ND

ND
9

tnaosuitan
I!

0/9
ND

• ND
9-
.-.

4.4'-DDD

0/9
ND
ND
9

cr.uu>u:f^<
Sulfatc

i

0/9
N'l.i
ND
? - I

I

All samples =re presented In ug/kg = rnieregfanis per kllogfrnn (i.e. ppfe5 escep- metals.
Mciai analysis are presented in mg/kg (i.e. ppm)
B= Compound detected in blank saiispie
6 = BsiimstEd vnius. ConcEniraiion dcteeied e«ceeded she eaJibraiion range
.'« Estimated value
ND - Not Detected
* = Duplicate analysis iioi within con~oi llrnlis
R = Spike sampie recovery noi within cotitrol limits
Metal analysis are pressnied !a rng/kg (I.e. ppm}
No reporting limits were available for non-detecl daia

n prpjNpub! ic\3 uci h2c. " \ i t



Table 3-5D
95 % UCL Groundwaier Data Summary for Fesuddes and PCBsSaugei Area 2 Rl/FS Support Sampling Plan

Sample Identification Number
DC-OW-01
DC-GW-02
DC-GW-03
DC-GW-04
DC-OW-G5
DC-GW-06
DC-GW-07
DC-GW-08
DC-GW-09
Frequency of Detection
Minimum Concentration
Maximum Conceniralion
Number ofSanipJes
Lognoroia! Sutlsilcal Distribution
Mean of IA value
Standard Deviation of In value
H (0.95)
95 % UCL

?!V200i



Rl/FS Support Sampling Plan
Sauqet Area 2 Sites, Sauget, IL
April 15, 2002

Table 3-11
Siti-} R Groundwater Summary,
Shallow Hydrogeologic Unit

FILE: K:VENVIRON\2J-1IM1MM.M (SA2)\Af ril 1 :52002 l«f»>H:»'lV<«u«*e l\onrcn In- ill UliliiMiM ReV. 3



Table 1.: Historical Groundwater Data Summary for (ho UHU Zone Wells, Site R, Solatia Inc., W.G. Krummrlch Plant, S.uge

Anslyte

VOCs (ug/L)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
•M-Dichloroeihane
1,1-Dichioroethene
1 ,2-DichiOfoeihane
2-Biitanone
4-Methyl-2-pentanone
Acetone
Benzene
Hrornoiorrn
Chlorobenzene
ChioroeEriane
Chloroform
Methyiene Chloride
TstrachiorQethene
Toluene
trans-1,2-Dichloroethene
TrichiorQethene
Vinyl chloride
svocs (HB/L)
1,2.4-Trichlorooenzene
1,2-Dichiorobenzene

————— . ——— —

__ —————— — —CASRN Numberrjotecied

71556
79345
75343

1Q7062
,' y-j -_«._'

108101

108907

'""""
67663
75092
127184
108883
156605
79Q16
75014

'""''

——— -— — • -

—

2
1
3
1
2
1
2
5
21
1

33
1

11
1
8
3
2
2

7
22

- —————

Total
Samples
= — = — '

36
36
36

36
10

10
36

36

36

36
30
1C

„

_. — —

percent
Frsq.

Detection

5.6
2.8
8.3
2.8
5.6
10.0
1C, 4 .
50.0
58.3
2.8

91.7
2.8
8 «

30.6
2.8

22.2 '
10.Q
5.6
e° £•-

51,9
68.8

— •• — ==

MinimumDetection
Urn!!

3,80E*Q
5,OOE-rO
4.70E+0
2.80E40
2.80E+0
1.00E-H
1.00E-H

4.40E+0
4.70E+Q
6.QOE+G
1.00E+1
, flftB^

2.8QE+0
4.1QE-K5
5.0QE-K5
l.oOErO
1.90E+Q

1.90E+0
2.QOE+0

ri._A 4

^. —— —— '- —— —Maximum
Deisctlon

Limit

7.6QEr3
1.40E+4
9.4QE-H3
5.6QEH-3
5.60EH-3
6.20E+3
6.20E+3
2.00E+3
8.80E+3
9.40E-S-3
6.00E-H3
2.00E+4
, inM

5.60E+3

1.20E-5-4
3.2QE+3
3.80E+3
2.QQE+4

2.QQE+5
2.00E+5

i ~!<i

Minlmuiti Maximum
Cane. Cone,

(a)

1 .90E+0
2,50E-i-0

1.40E+0
1.40E+0
5.00E*0
5.00E+0
5.00E+0
2.20E-S-0
2.35E-0

5.00E+0
8.QOF-1
1.40E+0
2.Q5E+0
2.50E-S-Q
8.00E-1
9.50E-1
S.OOE*0

9.50E-1
1 .QOE+0

7.00E+3
4.70E-S-3
2.80E-S-3
1.65E+4
3.10E+3
3.10E-I-3
5.90E-i-4
1 . 13E+-4
4.70E-H3
1 .58E+5
1.00E+4
1.60E+3
2.24E-S-4
4.10E+3
6.00E-i-3
1.13E+4
4.61 E+-3
2.45E+4

1.00E+5
1.00E+5

• —— ̂——
Mean
Cone.

4.77E-J-2
7.17E+2
5.72E-2
3.12E+2
1.15E+3
6.34E+2
4.85E+2
1 .04E+4
1 .27E+3
4.96E+2
1 .36E+4
1.05E+3
2.00E+2
1.72E+3
4.37Ei-2
7.73E+2
5.83E-2
3.47E-S-2
1.76E+3

6. 1 1E +3
6.44E+3

Standard
Dovlatlon

8.91 E+2
1.48E+3
1.07E+3
5.94E-^2

9.49E-S-2
8.57E+2
2.15E-4
2.14E+3
9.97E+2
2.96E+4
2.12E+3
3.46E*2
4.91 E+3
8.70E+2
1.34E+3
2.06E4-3

4.43E«

1.98E+4
1.97E+4

Maximum
Deteetsd
Cone.

2.72E+3
1 . 17E+2
2.88E-3

1.65E+4
6.20E-S-2
2.06E-S-2
6.90E+4
1 . 13E+4
6.23E+1
1 .58E+5
2.00E*2
4.62E-S-2

8.20E+1
3.62E-S-3
1 .13E+4
4.61E-I-3
2.45E-t-4

2.17E+3
8.80E+3

npr,!

Noin id i ueoi . o i l . -
95%UCL Mean

(b)

7.21E+2 5 . 2 1 E T '
1 . 12E+3 7 . 8 S E + ;
8.66E-2 G . 5 C E + -
4.75E-2 o -DcE- '
2 . 1 1 E -3 ^ . eEE- '
1 . 1 3E +3 i . 73 : 7- : '
8.76E-2 1 .04E - :
2 . 16E *4 f- . .2 . l i £ * : ' '
1 .86E+3 2.35i i + , '
7.69E-2 5 . 7 0 E + '
2 . 17E+4 1 .55E + ' .
1 .63E+3 1 . 2 1 E +2
2.95E+2 2.bU_ + i
S.O'EtS S-f iSE- 1 - '
6.75E+2 5 .04E- '
1 . 14E+3 1 .04E+2
1 .20E+3 v.bOE^I
5.76E+2 3 . 1 5 E - :
2.97E-3 1 .43E +2

1 . 19E +4 2 .40E + 1
1 .22E+4 1 . . 1 6E -2

————————— ———



Table la: Historical Groundwater
Analyts

-——.—-

1,3-Dichlorobenzene
1.4.Dichlorobenzerie
2.4.6-Trich!orophenoi
2.4-Dich!oropheno!
2,4-Dlmelhyipneno!
2-Ch!oro3ni!lne
v-Chloronaphthalene
2.Ch!oropheno!
2-Nitroaniiine
y-Nitrochiorobenzene
S-Chloroanii ine
a-Melhylpnena!
3.Ni;rQchiorobenzene
4.Ch!oro-3-methyiphsnoi
4-ChiorQ3ni! ine
4-Chiorophenoi
4-Methylpheno!
i-Nisroaniiine
4-Ni!roch!oroben2ene
4.NiirQdipheny!3rnine
4-Nitrophenoi
Aniline
Benzole Acid
Benzyl alcohol
b iS(2-ChioroethQxy}methane

D3,a Sugary for the UHU Zone W*, at. R, So,ut,= ,n,, W.G. Kroner,
—— — —CASRN NursiberDetected

——— ~

541731
106457
88062
120832
105679
95512

95578
88744
88733
108429
108394
121733

106478
106489
106445
100016
100005
836305
100027
62533
65850
100518
1 1 19 1 1

^ M~

4
19
11
14
2
12
1
17
1
12
1
2
5

9

1
•5̂

11

3
5
11
2
2
1

Total
Sarnpiss
—

~3-J.L.

32
9RbW

25
O^^u

14
"*•)u«-
9«%£.-— •

27
14

1 1

T H
10

20
4
31
27
19
OS£.***

24
4
5
"?%,'t

—percent Minimus"Freq. Dsigetlen
Detection Umit
_

1y c,: £.•— •

59.4
44.0
56,0
8.0

85,7
*5 1^•^ i

68.0
3.2

44,4
7,1

25.0
a', K.M- >.*j
4.0

50.0
40.0
25.0
9.7

40.7
15,8
20.0
45.8
50,0
40,0
3.1

_ , —— ——— •• — —

1.90E+0
4,40E-s-G

2.70E+0
2.70E+0
4.QOEr4
1.90E+0
3.30E+0

_ 1.00E+1
1.00E+1
1.00E+1
1.00E+1
1.00E+1
3.00E-H3
1.00E+1
1.00E+1
1.00E+1
1.00E+1
1.00E+1
1.00E+1
2.4QE-i-0
1.00E+1
tOOEtl
1.00E+1
5.30E+0

—MsXsrn'urn
nafaetlonUrnlt— _— =_— -
2.00E+5
2.00E-5-5
2.00E+5
1.00E+5

1.00E+5
2.00E+5
2.00E+5
1.00E+6
4.QQE+4
2.00E+5
2.00E+5
1.00E+5
2.00E+5
4.00E+5
2.00E+5
1.10E+2
1 .00E+6
1.00E+5
2.50E+3
1.00E+6
4,OOE*5
1.00E+1
1.10E+1
2.00E+5

— .. — — —Minimum Maximum
Cane. Cone,

(a)_—— —————— —
9.50E-1
2.2QE-H3
1.35E+0
1.35E+0
1.35E+0
3.50E+1
9.50E-1
1.65E+0
5.00E+0
5.00E-0
S.OOE-s-0
5.00E-0
fi.OOEiO
1.50E+0
5-OOE-^O
5-OOE-^O
S.OOEnl
5.00E+0
5.00E+0
5.00E-0
1.20E+0
5.0QE+0
5.00E+0
S.OOErO

2.65E-S-0

1.00E+5
1.00E+5
1.00E+5
3.40E-5
1 .00E+5
3.00Er5
1.00E+5
5.40E+5
5.00E+5
3.40E-S-6
1.00E+5
2.80E+5
7.30E45
1 .00E+5
2.00E+5
2.10E+5
4.70E+4
5.00E+5
1.50E+6
1.25E+3
5.00E+5
2.00E+5
5.08Er4
1.83E+3
1.00E+5

- — - •

Mean
Cone.

===== —— -^—
6.04Ei-3
6.27E-V3
9.41E+3
2.86E+4
8.75E+3
4.51 E+4
6.07E+3
6.56EM
3.12E+4
1.64E-I-5
1 .41E+4
8.28E*4
9.52E-4
7.76EH-3
2,48E-i-4
1 .88E+4
1 . 18E+4
3.12E+4
6.71 E+4
1 .63E+2
3,86E-4
2.07E-8-4
1 .31E+4
4.03E-2
6.07E-3

Standard
Davlatlon

1 .98E+4
1.97E+4
2.22E^4
7.55E+4
2.32E+4
8.07E-4
1.98E+4
1.59E+5
I.OOE-s-5
6.52E+5
2.85E+4
1.20E+5
2.16ET5
2.22E+4
5.04E-S-4
5.02Er4-
2.35E+4
1 .00E+5
2.87E+5
3.20E-S-2
1 . 1 1E+5
4.54E+4
2.51 E+4
8.01 E+2
1.98E+4

Maxlmurri
Detected
Cone.

8.68E^O
1.58E^3
2.59E-M
3.40E+5
4.40E+4
3,OOE45
9.40E-S-2
5.40E+5
1 . 16E+3
3.40E^6
3.11E-S-3
2.80E+5
7.30EV5
3-OOE-^O
2.36E-4
2.10E+5
4.70E-4
6.22E+1
1.50E+6
6.27E-2
1.30E+2
6.20E44
5.08E+4
1.83E-H3
5.40E-HJ

Normal
95%UCL

1 . 18E-M
1 .20E+4
1 .67E+4
5,35E-i-4
1 .64E+4
8. 16E+4
1 . 18E+4
1 . 18E+5
6.08E+4
3.70E^5
2.66E+4
1.53Ef5
2.02E+5
1 .5 1E +4
4.43E+4
3.73E-4
3 . 1 1E +4
6.08E+4
1 .58E+5
2.84E-^2
7 .51E +4
3.60E+4
3.38E+4
9.92E-H2
1 . 18E +4

•— —— • ——— — ——

1 .72E + 1
1 .79E +2

3 .57E- 1
4 .24E-3
1 . 78E - 1
6.22E+2
7 .7 1 E - 1
7 . jGE + 2
2 .95E + 2
2 . 4 1 E + 3
1 . 3 7 E - 3

1 . 2 7 E - 3
G .G5E *2
8 .97E- 1
9 .0 1E + 1
4 .87E-2
2 .5Ub - l
1 .025 ^2
• 1 . 6 1 E -2
2 . 1 6 E * 2
3 . 4 3 E * 1
•- 4 r *~ i. -o . i y ̂  •" !



Table la: Historical Groundwater Data Summary for the UHU Site R, Solufia lnc,? W,G, Krummrfch Plant, Sauget, IL
Analyto

b!s(2-Eihyihexy!5phth3laSe
Naphthalene
Nitrobenzene
Phenol

CASRN Niifnbof
Dsiseted

117817
91203
98953
108952

3
4
11
IB

Tots!
Samples

32
32
32
25

Percent Minimum Maximum
Frees, Detection Detection

Detection Urrlt Urnlt
9.4
12.5
34.4
72,0

2.50E+0 2.00E*5
1,6GE*0 2,OOE*5
1.90E+0 2.GOE-K5
liSOE^Q 2.5QE+2

Kjinirnum
. Cone,

1.25E-H)
8.0DE-1
9.50E-1
7.50E-1

Maximum
Cone,
(a)

1.00E+5
LOOE-i-5
1 .00E+5
2.00ET6

Mean
Cone.

6.56E-S-3
8.12E+3
6.79E+3
2.23E+5

Standard
Deviation

1 .98E+4
2.42E+4
1.97E+4
5.47E+5

Maxlrniirn
Detected
Cone,

1 .70E+4
8.60E+4
1.29E-4
2.00E-6

Norrnai
95% UCL

(b)
1 .23E+4
1 ,52E- r4

1 .25E+4
4.04E+5

Goorno i r i c
Moan

5.42E+1
1 .G3E + 1
6 .255 * 1
1 .69E+3

Footnotss:
All ooncentrafions are !n ug/L.a) The maximum concentration Is eimer on^haif of an elsvated detection llmll or the maximum detected ecncenfrBnon.
b) The 95 percent upper coniidsncs dmlt (UCL) assumes that data are nsfmaify distributed.

Roux Associates, Inc. Pago 3 of 3



Table Ib: Summary of Chemica l s t iot Detec ted in Ground water from the UHU
Zone Wells, Site IR, Solutia Inc . , W.G. Krummrich Plant, Saugc't , I'L

Analyto

VQCs
1 .1 ,2-Trichloroethane
1,2-Dichloropropane
2-Chloroethyl Vinyl Ether
2-Hexanone
Acrolein
Acrylonitrile
Bis(chloromethyl)ether
Bromodichloromethane
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Methyl Isoamyt Ketone
m-Xylerte
o-Xylene
Styrene
Total 1 ,2-Dichloroethene
trans-1,3-Dichloropropene
Trichlorofluoromethane
Xylenes (total)
syocs
1,2-Diphenylhydrazine
2.4,5-Trichlorophehol
2,4-Dinitrochlorobenzene
2,4-Dinitrophenol
2.4-binitrotoluene
2,6-Dinitrotoluene
2-Methylnaphthalene
2-Methylphenol
2-Nitrobiphenyl
2-Nitrophenol

CASRN

79005
. -79875 .
1 10758
591786
107026
107131
542881
75274
74839
75150
56235
74873

100610 15
124481
75718
100414
1 101 23
108383
95476
100425
540590

10061026
75694

1330207

122667
95954
97007
51285

. 1 2 1 1 , 4 2
606202
91576
95467
86000
88755

Roux Associates, Inc. Pago 1 of 3



Table 1b: Summary of Chemica ls not Dctcc'tcd in Groundwatcr from the UHU
Zone Wells, Site R, Solatia Inc., W.G. Krummrich Plant, Sauget, IL

Analyto

3.3'-Dichlorobenzidine
3.4-Dinitrochlorobenzene
3-Nitroaniline
4.6-Dinitro-2-methylphenol
•4-Bromophenyl-phenylether
4-Chlorophenyl-phenylether
4-Mitrobiphenyl
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo[a]anthracene
Benzo[a]pyrene
B e n zo [ b] f 1 u ora n the ne
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
bis(2-Chloroethyl)ether
bis(2-chloroisopropyl)ether
Butylbenzylphthalate
Carbazole
Chrysene
Dibenzo[a.h]anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocydopenladiene
Hexachloiroethane
lndeno[1 ,2.3-cd]pyrene
Isophorone
n-Nitcosodiirnelhylarnine
N-Nitroso-di-n-propylamine

CASRN

9 194 1
610- 102
99092
534521
101553

7005723
92933
83329

208968
120127
92875
56553
50328

205992
191242
207089
1 1 1444
108601
85687
86748
218019
53703
1 32649
84662
13 1 1 1 3
84742
1 17840
206440
86737

.118741
87683
77474
67721
193398
78591
62759

621647

ROUX Associates, Inc. PaBo 2 of 3 OGSS3v**So(utoUHUja«200Vrr<3B



Table 1lb: Surnrnary of Chemicals not Detected in Groundwater from the UHU
Zone Wells, Site R, Solutia Inc . , VV.G. Krummrich Plant, Saugct , IIIL

Analyto CASRN

n-Nitrosodiphenylamine 86306
Pentachlorophenol 87665
Phenanthirene . J5018
Pyrene '• : 129000
Triphenylphosphate 1 15866

Footnotes:
A listing of chemicals thai were routinely analyzed fix In ground water but rover tlatected above their respective sample
quantitation limits (SQL)
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 2002

Table 3-12
Site R Groundwater Summary,

IVIIidlcl I e IHIyd rogeologic Unit
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Table 2a: Historical Groundwater Data Summary for the MHU Wells, site K, Soiufia !nc= i W=G, Krumrnrieh Plant, sauget, IL
Anaiyts

VOCs (ug/L}
1,1 ,1-Trichloroethane
1,1-DichIoroethane
1,1-Dichloroethene
1 ,2-Dichloroethane
4-Methy!-2-pentanone
Acetone
Benzene
Chiorobenzene
Chloroform
Chlororriethane
Elhylbenzene
Meihyiene Chloride
m-Xylene
o-xylene
Teirachloroethene
Toluene
trans-1 ,2-Dichloroethene
Trichloroetnene
vinyl chloride
Xylenes (total)
SVOCs (ug/L)
1 ,2,4-Trichlorobenzene

—— • ———————— .

CASRN

71556
75343
75354
107062
108101
67641
71432
108907
57663
74873
100414
75092

108383
9S476
127184
108883
156605
79016
75014

1330207

120821

Number
Detected

1
1
1
8
8
6

51
58
1
2
2
19
2
3
2

26
3
2
1
2

3

Total
Samples

58
58
58
58
21
g

58
58
58
58
58
58
14
14
58
58
51
58
58
7

40

Percent
Freq.Detection

1 .7
1.7
1.7
13.8
28.6
68.7
87,9-

100,0
1 .7
3.4
3.4

32,8
14.3
21.4
3.4

44,8
5,9
3.4
1.7

28.6

7.5

MinimumDetectionUrn!!

3.80E+0
4.70E+0
2.80E+0
2.80E+0
1.00E+1
1.20E+3
4.40E-S-0

1.60E+0
1.00E+1
7.20E+0
2.80E+0
1.00E+1
1.00E+1
4.1QE-H3
6.00E+0
1.60E-H)
1.90E+0
1.00E+1
2.50E+2

1.90E+0

Maximum
Detection

LJiTiit

l.sOE-s-3
2.40Et3
1.40E+3
1.40E+3
5.00E+3.
5.00E+3
5.QOE-2

8.00E+2
5.00E+3
5.00E+3
1.40E+3
5.00E-3
5.00E+3
2.10E+3
3.0QE+3
8.00E+2
1.00E+3
5.00E+3
1.00E+3

5.00EH

Minimum
Cone.

1.90E+0
2.35E+0
1.40E+0
1.40E+0
S.OOE-i-0
2.29E-1
2.20E+0
1.93E+2
8.00E-1
S.OOE-s-0
3.60E-S-0
1 .40E+0
5.00E+0
5.QOE-S-0
2,05ErO
3.QOE+0
8.00E-1
9.50E-1
5,OOE-fO
1.25E+2

9.50E-1

Maximum Mean
Cone. Cone.
(a)

9.50E+2 1 . 10E+2
1.20E+3 1.32E+2
7.00E+2 8.44E+1
9.20E+3 4.65E-S-2
3.10E*3 9.85E+2
2.20E+4 4.77E-S-3
9.98E43 1 .25E+3
6.02E44 5.38E-S-3
4:OOE-2 5.86E+1
2.50E-3 2.68E+2
2.50E+3 2.01 E^2
2.26E-I-3 2,52E-r2
2.50E+3 4.42E-2
2.50E+3 4.43E---2
1.05E+3 1.22E+2
3.00E-S-3 4.41 E+2
6.09E-S-2 5.61 E+1
5.QOE+2 7,55Ei1
2.50E-3 2.89E->-2
5.40E-2 4.18E+2

2.50EH-4 1 .35Et3

Standard
Deviation

1.78E+2
2.20E-2
1.35E-S-2
1.66E+3
1.0SE+3
7.07E+3
1.85E+3
9.29E^3
9.05E-H
4.59E---2
3.96E4-2
3.89E-2
8.81E+2
8.80E+2
1.96E+2
6.00E+2
1.12E+2
1 . 17E42
4.78E-2
1.59E+2

4.43E+3

Maximum
Dstectod
Cone.

1 .46E+2
2.10E^2
3.51 E-H
9.20E-S-3
3.10E+3
2.2DE+4
9.98E+3
6.02E-4
1 .21E+2
4.66E+2
1 .37E+2
2.26E+3
1.73E+2
1.44E+2
2.15E+2
3.00E+3
6.09E^2
2.49E-*-2
1 .29E+3
5.40E.2

Norma! Goorr io tr i c
95%UCL Moan

(b)

1 .48E+2 4 . 4 1 E -
1 .80E+2 5 .3SE - '
1 . 14E +2 3 . 3 2 E - ;
8.24E+2 4 .74E- 1
1 .36E-3 2 .97E^2
8.65E4-3 1 . 09E * 3
1 .65E+3 4 . 7 0 E - 2
7 .39F43 ^.f .CE-'- ,
7.82t-«-1 2 . 0 7 E 4 '
3.67E-2 1 . - O E * :
2.87F.2 7 . 5 5 ! : * :
3.36E+2 7 . 9 9 E - :
8.29E-S-2 3 .75E - ;
8.30E-2 9 . 1 3 E - > 1
1.64E+2 '1 .87E+;
5.70E+2 1 35E-2
8.20E+1 1 60E* i
1 .0 1E +2 P - G I C ' :
3,92E-!-2 i .-UE^:
5. 17F+2 3 73-I- :

1 .72E+2 2 .50E-3 3 . 7 5 E - -

associates, inc. o!3



Table 2a: Historical Groundwater Data Summary for the MHU zoneWells, Site R, Solutla inc. W.G, Krumrnrlch Plant, Sauget, IL

Anaiyte

=.———=
1.2-Dichioroberizene
1 :3-Dich!orobenzene
•j.fl.nichlorobensene
2,4,6-Trichioropheno!
2,4-Dichioropheno!
2,4=Dimeihyipheno!
2-Chloroaniiine
2-Chloropheno!
2.Ni!roch!oroben2ens
S-Chioroaniline
S-Meihyipheno!
3-Nitroch!arobenzene
4-Ch!oroanii ine
4-Chiorophenoi
4.Niirochiorobenzene
4-Niiropneno!
Aniline
bis{2-Eihyihexyi)phthai3te
Chrysene
FlLJoranthene
Naphihalene
Nitrobenzene
n-Nitrosadiphenyiarnirie
Pcriiachiorophenoi
Phenol

_— ———— — —
CASRN 1

E
_ - — - • -~

qccnj
5w'5-'W *

541731
106467
88062
120332
105579
QCC403^-J !£-

r.CKTB£Ji_'*J ! *J

88733
108429
108394
121733
105478
105489
100005
100027
62533
1 17817
218019
-•Csf-asCii'jy^^v

91203
98953
86306
87865
108952

,=— ̂— ——• •— •
'jutTiber
jstsetsd

————— '—

21
3

25
12
19
13
14
25
17
9
2
6
13
19
15
1

21
1
1
1
6
10
3

26

, —— — — .
Total

Samples
__ _--

40
40
40
32
32
32
15
32
40
15
6
1 1
18
31
40
32
28
40
40
40
40
40
40
32
32

_ —— • - —
percent
Frsq=

Detection
—~~~—— — — • •

52,5
7.5
62.5
37.5
59.4
40.6
93,3
78,1
42.5 ,
60.0
33.3
54.5
72.2
61 .3
37.5
3.1

75.0
2,5
2.5
2,5
15.0
25.Q
7.5
9.4

81,3

—
MinimumDetection

Limit
———

1.90E+G
1.90E-K3
4.40E-M3
2.7QE+0
2.7QE40
2.7QE+0
5.00E-4
3.30E+0
1.00E-H
1.00E+1
2.QOE-S-3
1.00E*3
1.GGE-H
I.OOE-s-1
1.00E-1
2,40E-K5
1.10E+1
1.00E+1
2.50E+G
2.20E+0
1.6QE-KS
1.90E+0
1.90E+0
3,60E+0
1.50E40

=== —— •
Maximum
Dstection

Limit
--. . . — —

5.00E+4
5.00E*4
5.00E-i-4
5.00E+4
2,OOE*3
5.00Et4
5.00EM
2,OOE*3
5.QOE+4
5.QOE+4
2.50E+4
5.00E+4
1.00E+5
5.10E+3
5.00E+4
2.50E+5
1.00E+5
5.00E+4

5.QQE-S-4
5.00E+4
5.00E-J-4
5.00E+4
2.50E+5
1.70E+0

•i . — •—
Minimum !

Cone,
— •- i

9.50E-1
9.50E-1
2.20E-S-0
1.35E+0
1.35E+0
1.35E+0
3.22E>3
1 .65E+0
5.00E+0
S.OOE-i-O
1.00E+3
S.OOE-2
5.00E-*-0
5.00E+0
S.OOE^-0
1.20E+0
5,50E-i-Q

1.25E+0
1 . 10EtO
8.00E-1
9.50E-1
9-50E-1
1 .80E+0
7.50E-1

.^ — =
Maximum

Cone,
(a)

=— - — — —— =

2.50E-K
2.50E+4
2.50E+4

8.30E+4
2.50E*4
3.29E+5
1 .60E<-5
4.63E+5

1.10E+5

1 .05E*5
6.70E-S-4
-i.85E-5
1.25E+5
6.85E+5
2.50E+4
2.50E+4
2.50Fr4
2.5QE+4
2.50E-4
2.50E-i-4
1 .25E+5
1 . 10E +G

— —— "•
Mean
Csnc.

—

2.29E+3
1.33E+3
1.57E+3
2.54E+3
1 . 17E+4
1.80E+3
9,3SE-4
1 . 19E+4
3.97E+4
1.92E+4
2.76E+4
9.05E+4
3.94E+4
1 .04E+4
2.10E+4
7.87E+3
1.35E+5
1 .55E+3
1.34E+3
1.33E+3
1.76E+3
2.03E-5-3
1.33E+3
7.95E+3
7.49EM

Standard
Devlatlen

4.52E+3
4.43E-5-3
4.38E-S-3
5.43E+3
2.15E+4
4.89E-S-3
1 .01 E+5
2.98E-S-4
9.01E-S-4
1 .66E+4
4.23E-S-4
1.59E+5
3.25E-«-4
1.58E+4

2.45E+4
1.93E+5
4.41 E+3
4.43Er3
4.43E+3
5.05E-S-3
4.84E+3
4.43E-3
2.45E.4
2.2bb+0

Maximum
Detected
Cone,

6.77E+3
1.80E+1
8.88E+2
1.38E+4
8.30E+4
2.04E+3
3.^bt^o
1 .60E+5
4.63E+5
5.72E+4
1.10E+5
4.61 E+5
1.05E+5
6.70E-*4
1 .85E-S5
2.40EVo
6.85E+5
1 . 15E+2
3.77E-^0
6.58E-0
1 .30E-+4
1 .40E-4

1.27E+3
I . IOt. i )

Normai
95%UCL

(b)
—— — - ——

3.45E+3
2.4Hf-J
2,71 E+3
4. 12E+3
1 .79E+4
3.22E-3
1 .37E+5
2.0BE-4

X6.31E^4

5.60E+4
1 .69E+5
5.20E+4
1 .51E+4
3 , 1 2 E * 4
1 .50E+4
1 .94E+5
2.70E+3
2.49E-S-3
2.4BE-3
o .UUt^J
3.29E+3
2.48E-*-3
1 . 5 1 E +4

^^e±_

ooomot r i c
Mean

_ - - ———— - ————2':"'
V .T-, W

1 0 3 *~ T 2
0 *7 G f- » *}
-.' -. '.J - • ! — — ' * -

9 . 3 S E - ?
7 ,-nr: ,-.
1 . 'J Sj H. ̂  ~-r

8 .S5E-3
9 .25E +?
1 . 23E +4

"7 0 f. E - v ' -'

4 . 1 8 E - '

1 . 26E + ?
3 84E 4 - 1

j .-.^'

3-E . 1
7 .76E + 1



Table 2a: Historical Groundwater Data Summary for the MHU Zone Wells, Site R, bolutla inc., W,G, Krummrich Plant, saugct, IL
Analvte CASRN Number Total Percent Minlrnu— Maximum Minimum Maximum Mean Standard Maximum Normal Goorno lr i c
"'"•"''"* Detected Samples Freq, Detection Detection Cone. Cone. Cone. Deviation Detected 95% UCL Mean

DatsctJon Urnit Limit (a) Cone. (b)

PvrfjriB 12900Q 1 40 2.5 1.90E-H3 S.OOE-i-4 9.5DE-1 2.50E+4 1.32E-J-3 4.44E+3 5.59E-J-D 2.47E->-3 3 . 10E+ 1

Footnoiss:All concentrations are in pg/Lai Th« maximum concentration Is either Oiie-hsif of sn elevated deigefior. limit or the maximum detected concentration.bj The SS percsfi! upper confidence limit (UCL) assumes that data are normally distributed.

pane Sv,i j csosjwio'.sc'-j! -• >•""> J^



Table 2b: Summary of Chemicals not Detected in Grounciwatcr from the MHU
Zone Wells, Site R, Solutia Inc . , W.G. Krurntnrich Plant, Sauget , IL

An a 'I y to CASRN

yocs
1,1,2.2-Tetrachloroethane 7S345
1,1,2-Trichloroethane _ . . ' ' '9005
1.2-Dichloropropane 78875
2-Butanone 78933
2-Chloroelhyl Vinyl Ether 1 10758
2-Hexanone 591786
Acrolein 107028
Acrylonitrile 10713 1
Bis(chloromethyl)ether 542881
Bromodichloromethane 75274
Bromoform 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride S6235
Chloroethane 75003
cis-1,3-Dlch!oropropene 10061015
Dibromochloromethane 1:2.4481
Dichlorodifluoromelhane 75718
Methyl Isoamyl Ketone . 11012:1
Styrene 100425
Total 1,2-Dichtoroethene 540590
trans-1,3-Dichloropropene 10061026
Trichlorofluoromethane 75694
SVOQS
1,2-Diphenylhydrazine 122667
2.3,7,8-Tetrachloro-dibenzo-p-di 1746016
2,4,5-Trichlorophenol 95954
2,4-Dinitrochlorobenzene 97007
2,4-Dinltrophenol ' 51285
2.4-Dinitrotoluene 121 142
2,6-Dinitrotoluene 606202
2-Chloronaphthalene 91587
2-Melhylnaphthalene • 9 157S
2-Methylphenol 95487
2-Nitroaniline 813744

Roux Associates , Inc. Page 1 of 3 fulll MHU Ian2001 .mclti



Table 2b: Summary of Chemicals not Dctocted in G round water from the MHU
Zone Wells, Site R, Solutia Inc., VV.G. Krummrich Plant, Saugct, IL

Analyto

2-Mitrobiiphenyl
2-Nitrophenol
3,3'-Dichlorobenzidine
3.4-Dlnitrochlorobenzene
3-Nitroaniline
4,6-Dinitro-2»nriethylphen,ol
4-Bromophenyl-phenylether
4-Chloro-3-rnethylphenol
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nilroaniline
4-Miliobiplhenyli
4-Nitrodiphenylamine
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g.h,i]perylene
Benzo[k]fluoranthene
Benzole Add
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-chloroisopropyl)ether
Butylbenzylphthalate
Carbazole
Dibenzo[a,h]anthracene
Dibenzofuran
Dielhylphthalale
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluorene
Hexachlorobenzene

Roux Associates, Inc. Pa!iai 2

CASRN

86000
83755
9 1 9 4 1
610402
99092
534521
10 1553
59507

7005723
106445
1 0 0 0 1 6
92933

836306
83329

203963
120127
92875
56553
50328
205992
19 1242
207089
65850
100516
1 1 19 1 1
1 1 1444
108601
85687
86748
53703
1 32649
84662
1 3 1 1 1 3
84742
1 17840
86737
1 1 874 1

066S3YVi<ftSolulia MHll Jan200Vm<la



Table 2b: Summary of Chemicals not Detected in Groundwater from the IVIHU
Zone Wells, Site R, Solutia tr ie . , W.G. Krummrich Plant, Sauget, IL

Analyto CASRN

Hexachlorobutadiene 87683
H e x a c h I o ro cy c I o p e n t a ci i e n e 77474
Hexachloroethane . . .JB77.;- 1..
lndeno[1,2,3-cd]pyrene 193398
Isophorone 78591
n-Nilrosodimethylamine 62759
N-Nitroso-di-n-propylamine' 621647
Phenanthrene 850 18
Tiriphenylphosphate 1 15866

Footnotes:A listing of chemicals (hat were routinely analyzed for In ground vrater but never detected above their respective sample
quanfitab'on limits (SQL)

Roux; Associates, Inc. Pao° :i of 3



Rl/FS Support Sam pi ing Plan
Sauget Area 2 Sites, Sauqet, IL
April 15, 2002

Table 3-13
Site R Groundwater Summary,

Deep Hydrogeologic Unit

FILE: K:\ENVIRON\2S-2MI.0024.00 (SA2)\A|irtl 1:5 2002 KpartrtVdume tVcmn l'«r all tJ,l)l<*,.i.hc Rev. 3



Tabie 3a: His.or.oa, Groundwater Data Summary for the LHU Zone Wells, Site R, Solatia Inc., W.G. Krummrloh Plan., Sougot, .L

Analyte

VOCs (pg/L)
1.2-Dichloroethane
4-Methyl-2-pentanQne
Acetone
Benzene
Chiorobenzene
Chlorornethane
Ethylbenzene
Meihylcne Chloride
rn-Xyiene
o-Xyiene
Teirachioroethene
Toluene
trans-1 .3-Dichloropropens
TnchiorosEhene
Xyienes (total)
SVOCs (Mg/L)
1 ,2.4-Trichiorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichiorobenzene
2,4,6-Trichlorophenol
2,4-Oich iorQphenol

_______ : ——————————— ™ ———————————————

CASRN Number
Detocted

107062
108101
S^SJt Tu.'Q»l
71432
108907
74873
100414
75092
108383
95476
127184
108883

10061026
79016

1330207

120821
95501
541731
106467
88Q62
120832

8
5
1

26
50
1
8
16
10
8
7

50
1
3
1

8
42
6

23
26
29

— —— -

Total
Samples

50
34
2

50
SO
50
50
50
32
31
50
50
50
50
2

44
44
44
44
46
46

^B= ————————— ————————— •———— ——————

Percent
Freq.L/eteeison

16.0
14.7
50.0
52.0

100.0
2.0

16.0
32.0
31 .3
25.8
14.0
40.0
2.0
6.0

5Q.O

18.2
95.5
13.6
52.3
56.5
63,0

, — -i . i. —

Minimum
Detection

Limit

2.80E+0
2.50E+1
1.00E+3
4.40E+1

1.00E+1
7.20E-rO
2.80E+0
1.00E+2
1.00E+2
4.10E+0
6.00E+0
5.0QE*Q
1.90E+0
2.00E+2

1.90E+0
2.00E-S-2
1.9QE+G
4.40E-1

2.70E+0

Ds.-!ft T

MaxiiTiuni
Limit

2.80E+2
1.00E+3
1.0QE*3-
4.40E+2

1.00E+3
1.00E+3
6.90E+2
1.00E+3
1.00E+3
4,10Er2
6,006-2
1.00E+3
1.00E+3
2.00E-S-2

1.90E+3
1.00E+3
1.90E+3
4.50E-f3
2.80E+3
2.80E+3

.-.- ".

Minimum
Cone.

1.40E+0
1.25E+1
8.60E+1
6.60E+0
1.40E+2
5.00E+0
3.60ETO
1.40E-0
S.OOE^-1
5.00E+1
2.05E+0
3.00E+0
2.50E+0
9.50E-1
4.30E+1

9.50E-1
6,OOE+0
9.50E-1
2.20E+1
1.35E+0

Cone,
•--'

1.91E+3
8.41E+2
5.00E^2
6.13E+2
7.3BE*3

5.00E-2
1 .79E+3

5.39E+2
1.22E+3
2.07E-i-3
7,20E-*-2
S.OOE-i-2
1.00E+2

9.50E+2
9.81 E+3
9.50E-S-2
2.25E-^3

1 .28E+4

Mean
Cone.

1 .90E+2
2.71 Er2
2.93E+2
2.40E+2
2.97E+3
1.75E+2
1.59E+2
1 .58E+2
3.68E-S-2
2.80E---2
1.05E+2
3.82E+2
1 .81E+2
5.99E-M
7.15E+1

1 . 10E+2
2.14E+3
9.91 E-H
3.15E+2
7.67E+2
3.10E+3

^= — ̂ ————— — "—

Deviation

4.08E+2
1.94E+2
2.93E+2
1.78E+2
1.61E+3
1.49E+2
1.17E+2
2.78E+2
2.72E+2
1.59E+2
1.71E+2

1.63E+2
8.40E+1
4.03E-r1

2.01 E+2

2.03E-2

7.82E+2
3.56E-*-3

^___ ——— ————— ———— ' ——.'•!-

Maximum
Dsfectod
Cone.

1 .91E+3
8.41 E+2
8.60E+1
6.13E+2
7.38E+3

1.79E.+3
9.62E+2
5.39E,r2
1.22E+3
2.07E-3
7.20E+2
1.92E+2
4.30E+1

1 .38E+2
9.81 E-t-3
1.74E-H
4.56E+2
3.03E*3
1.20EM

C'C i

i Norrtiai
95%UCL

• n — — -

2.84E+2
3.26E-<-2
6.34E-^2
2.81 E-2
3.34E-3
2.10E-^2
1 . B6E- 1 -2 -
2.23E+2
4.47E+2
3.27C-2
1 .45E+2
4.96E-S-2
2. 19E+2
7,95Er1
1 . 18E +2

1 .60E+2
2.80E+3
1 .50E+2

9.57E+2
3 . 9 7 f : t 3

- ,53V. i ^ 'VJ .- j . i : •

Goornoiri
Moan

=^ —— — — "

4 .53E + 1
1 .9SE +2
2.07E+2
1 .73E *2
2.39E*3
1 C5E-S-2
0 . 9 5 E * '
£ 82E - -

1 . 52E +2
' .03E+2

6 E6E^ '

~ "" " . - '

3 . 1 G E - * - '

•: '.'••',[' ' .



Table 3a: Historical Groundwater Data Summary for the LHU Zone Wells, Site K, Solatia !nc,f W.G. Krummrlch Plant, Sauget, !L

Analyse

2,4-Dirneihylphenoi
2-Cn!oro3"iiine
2-ChloropheriOi
2-Nitroaniiine
2-Nitrochiorobenzene
3,3'-Dich!orobenzidine
S'Chiorosniline
3-Nitrochlorobefizsns
4-Ch!oroanii ine
4-Chloropherioi
4-Nilroaniiine
q-Nllrochlorobenzene
4-NiirodiphenyiaiTiirie
Ariiiine
BenzQ[a]pyrene
Benzoikjfiuoranthene
bis(2-Ch!oroeihyi)ether
bis(2-chlora!sopropyi}ether
bis(2-Eihy!hexy!)phiha!ats
Chrysene
Di-n-butylphtha!ate
Fluoranthens
Hexachlorocycloperitadiene
Naphinaiene
Nitrobenzene

o«, 'V Inc.

CASRN

105679
95512
95578
88744
88733
91941
108429
121733
106478
106489
100016
100005
836306
62533
50328

207089
1 1 1444
108601
1 17817
218019
84742

206440
77474
91203
98953

NumberDetected

19
11
29
1

34
1
10
4
10
25
1

33
2
19
1
1
1
1
3
1
1
2
1

10
15

Total
Samples

46
12
46
46
46
44
12
8
12
50
46
46
44
24
44
44
44
44
44
44
44
44
44
44
44

Percent
Freq.

Detection
41.3
91 .7
63,0
2,2
73.9
2.3
83.3
50.0
83,3 .
50,0
2,2
71 .7
.4.5
79.2
2,3
2,3
2.3
2.3
6.8
2.3
2,3
4,5
2.3

22.7
34.1

Minimum
Detection

Limit
2.70E+0
5.00E+2
3.30E-K)
1.00E+1
1.00E-H
1.67E-M
1.00E+1
1.00E+2
4.00ET2
1.00E+1
1.00E+1
1.00E+1
1,001*1

1.00E+3
2.50E+0
2.50E+0
5,701*0
5.70E+0
1.00E+1
2.50E+Q
1.00E+1
2.20E+0
1.00E+1
1.60E+0
1.90E+0

— r*ri

Maximum
Detection

Limit
2.8QE+3
5.00E+2
3.40E+3
1.00E+4
1.30E+3
1,706*4
1.00E+3
5.00E-2
2.00E+3
1.QOE+4
I.OQE-s-4
1.30E+3
1.00E+4
1.00E+4
2.60E+3
2.60E+3
5.80E+3
5.80E-3
1.00E+4
2.60ET3
1.00E+4
2.20E+3
1.00E+4
1.80E-K3
1.90E+3

h

Minimum
CQPC,

1.35E-K)
2.50E+2
1.6SE-K}
5,OOE«3
5-OOE^O
8.35E+0
5.00E+0
5.00E+1
2.00E+2
O.OOE-^0
5.00E+0
5,OOETO
5.00E+0
5.00E+2
1 .25E+0
1 .25E+0
2.85E+0
2.85E+0
5.0QE+0
1.25E+0
5.00E+0
1 . 10E+0
o.OOE-i-0
8.00E-1
9.50E-1

.Maximum Moan
Cone. Cone,
(a)

1.40E-S-3 1.75E+2
1.95E+5 5. 1 1E+4
8.50E^3 1.66E+3
5.00E^3 5.02E-i-2
2.19E*5 5.26E+4
8.50E+3 7,53E-^2
5.24Et4 1.75E-M
3,09E*4 6.41E-S-3
5,69E-s-4 2.27E-4
1.80E+4 3.18E+3
5.00E+3 5.04E-^2
1 . 15E+5 2.41E+4
5.00E-S-3 4.53E-i-2
4.80E-*-4 1.8GE+4
1 .30E+3 1.25E+2
1 .30E+3 1.29E+2
2.90E+3 2.64E+2
2.90E-S-3 2.64E-2
5,OOE-i-3 4.48E-2
1 .30E+3 1 .25E-t-2
5.00E-3 4.47E+2
1 . 10E+3 1 . 1 1 E +2
1 .00E+4 5.60E+2
8,OOEr2 8.79E+1
1 .01E+3 1 .96E+2

Standard
Dsvisflon

2.85E+2
6.79E+4
2,35E*3
1,055*3
5,78ET4
1.72E+3
1.62E+4
1.15E+4
1.93E+4
4.65E-S-3
1.05E+3
2,76E*4
1.03Ef3
1.68E+4
2.67E-2
2.68E+2
5.91 E+2
5.91E+2
1.03E+3
2.67E-2
l.uSt-s-3
2.33E+-2
1 .64E+3
1 .74E*2
2.70E-2

Maximum
Detected
Cone,

5.63E+2
1.95E+5
8.50E^3
2.19E+1
2. 19E45
4.70E+1
5.24E^4
3.09E+4
5.69E+4
1.80E+4
1.26E+2
1 . 15E+5
1 .07E+2
4.80E+4
6.33E+0
9,51E^O
5.90E+0
5.90E+0
3.27E-H
8.73E^O
3.41E+1
1.57E-H
1.00E+4
4.09E+1

Normal ( j i . 'Oinot ' .
95%UCL f. 'ean

(b)
2.44E+2 0.4SE-S- :
8.33E+4 ^ . £2E+- ' .
2.23E^3 2 . £GE+ r
7.56E+2 1 .28E-2
6 .D6E+4 5 .42E -2
1 . 18E +3 1 . Q 5 E + 2
2.53E^' 1 C . 1 8 E - 3
1 .31E+4 8 .36E +?
3 . 19E +4 1 . 1 3 E + - -
4.27E-3 4 . 1 8 E * /
7.58L+2 1.3-'.Etv
3.0SE+4 3 . 1 25 ^ : ^
7.07E-2 1 ?, ' ; > ,
2.42E+4 7 .73 " - "
1 .92E +2 3 .3C t iH
1 .96E- f -2 3 .4CE + 1
4 . 10E+2 6 .84E < - 1
4 . 10E+2 6 .8- IE ^ I
7.02E-S-2 1 .24E- t -2
1 . 9 2 E » 2 " 3 ? - 7 + '
7 .01E+? I . ' OE * /
1 .69E- * -2 3 0 7 E * '
9 GOE-2 ' ' ~ : ~ * ' .
1 . 3 1 F + 2 3 ( . ' ; • • > ;

1 .Q1E+J 2.63E*2 £ 1 ^ - ;

——————— ̂Ek- ——— —— -
~fP ( •-



Plant. Sauget, IL

n-Nitrosodiphenylamine
Peritachloropheno!
Phenol
Pyrene

86306
87865
108952
1290QQ

1
6

27
3

44
46
46
44

ngisctlen
..

2,3
13,0
58,7
6.8

igoE,Q 1i90W 0.50E-1 1.90E* 1-20E- 3.16E+2 1 .90E.3 1 .9BE .2
,mM 5.QOE,3 i .BOE.0 2.50E.3 2.09E.2 5.07E*2 1 . 16E *2 ^ .
,^t 1.50E.3 7JOE-1 3.30E.4 4 . 1 1E *3 7.93E.3 3JOE+4 6 .03E .3
,Qnp+fi lgoM 9i5oE-1 o,nP,2 9.84E.1 2.04E+2 1.39E- 1.49E«

icuon nmlt o? the maxirnuni detected eeReentraSon,



Tab le? 3b: Summary of Chemicals not Detected in Groundwater from the LHU
Zone 'Wells, Site IR, Solutia Inc., W.G. Krummrich Plant , Sauget, IIL

Analyto CASRN

yocs
1,1,1-Trichloroethane 7 1556
1,1,2,2-Tetrachloroethane . . . . .79345. .
1,1,2-Trichloroelhane 79005
1,1-Dichloroethane 75343
1,1 -Dichloroethene 75354
1.2-Dichloropropane 78875
2-Butanone 78933
2-Chloroethyl Vinyl Ether 1 10758
2-Hexanone 591786
Acrolein -• 110702.8
Acrylonitrile 10713 1
Bis(chloromethyl)ether 542881
Bromodichloromethane 75274
Biromoforirn 75252
Bromomethane 74839
Carbon disulfide 75150
Carbon tetrachloride 56235
Chloroethane 75003
Chloroform 676(53
cis-1,3-Dichloropropen'e 10061015
DibromochlOFomethane 124481
Dichlorodifluoromethane 75718
Methyl Isoamyl Ketone 110123
Styrene 10042:5
Total 1,2-Dichloroelhene .540590
trans-1,2-Dichiloiroethene 156605
Trichlorofluoromethane 75694
Vinyl chloride 75014
SVOCs
1,2-Diphenylhydrazine 122667
2,4,5-TrichloroptienoI 95954
2,4-Dinitrochlorobenzene 97007
2,4-Dinitrophenol 5 1265
2,4-Dinitrotoluene 12 1 142
2.6-Dinitrotoluene 606202

Roux Associates, Inc. Paga 1 of 3 OG6S3YVvl\Solutia LHU Jan2001 .



Table 3b: Summary of Chemicals not Detected in Grountiwator from the LHU
Zone Wells, Site R, Solutia Inc., W.G. Krummrich Plant, Sauget, III.

Analytc

2-Chloronaphthalene
2-Melhylnaphthalene
2-Methylphenol
2-Nitrobiphenyl
2-Nitrophenol
3,4-Diniitrochlorobenzene
3-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-ChIoro-3-methylphenol
4-Chlorophenyl-phenylether •
4-NHrobiphenyl
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo[a]anthracene
Benzo[b]fluoranthene
Benzo[g.h,l]perylene
bis(2-Chloroethoxy)methane
Butylbenzylphthalate
Carbazole
Dibenzo[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Di-n-octylphthallate
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachloroethane
lndeno[1.2.3-cd]pyrene
Isophorone
n-Nitrosodimethylamine
N-Nitroso-di-n-propylamine

Roux Associates, Inc. Pa°e

CASRN

91587
9 1576
95487
86000

• 88755
610402
103394
99092

534521
10 1553
59507

7005723
92933
100027
83329

208968
120127
92875
56553
205992:
191 ,242
1 1 191 1
85687
86748
53703
132649
84662
13 1 1 13
117840
86737
1 18741
87683
67721
193398
78591
62759
621647

*• OS6S3YVid\So1ul>aLMUJan20CM.mdb



Table 3b: Summary of Chemicals not Detected in Groundlwater from the LHU
Zone Wells, Site R, Solutia Inc., W.G. IK ru mm rich F'lant, Sauget, IIL.

Analyte CASRN

Phenanthrene 85018
Triphenylphiosphate 1 15866

Footnotes:A listing of chemicals that were routinely analyzed (of In ground water but never detected above their respective samplequantitatlcm limit:; (SQL.)

Roux Associates;, Inc. F'aC'« 3 of :J
06SS3Y>hd\Soiut>a LHU Jan2O01.mdb



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, 111..
April 15, 2002

Table 3-14
Summary olf Benlthiiic Macro!nveirtebrate
Identification, ABRTIF Effluent Plume

(Advent, 1990)1

FILE: K:U:FMROMU']»(III>DiM.I)ll |S/U)VA|»1119 200:! rqpttitaAVilimw txmari tm til tililnulcNC ReV.. 3



TABLE 1. SUMMARY OF BENTHIC MACROINVERTEBRATE IDENTIFICATION

NUMBER
OBSERVED

10
10
20
40

1550 (WING DAM!)

159 .5
159 .5
99.5
108

250 - 300

CHIRONOMIDAE . 1,
OLIGOCHAETEA 1
OLIGOCHAETEA 1

PHYSIDAE 1
TRIICHOPTERA 7

(Hydfopsycrie orris or H. bidens}

I X



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, Ill-
Apri l 1 5 , 2002

Table 3-15
Sunn mi airy of Habitat Characteristics,

ABRTF Effluent Plume
(Advent 1990)

FILE: K:\ENVIRON\U-1001*tM.M (S,'.!)'Ajr[l K MKB inilwtlW'nllini* Benin br lilil Kililil-.li.: Rl!V. 3



TABLP 2, SUMMARY OF HABiTAT CHARACTERISTICS OF THE MlSSISSiPPi HlV£H A i i HE AMERICAN BOTTOMS OuTFALL AREA

,̂,:'̂ l..̂ l5Sli2|liRl:: —
WV^SfSE/yiglraiDM^fiMbTH^ PAniiCUiATr-&.W

i - 140
- 140
-140

-5
-3
5

10
10
10
'0
10
i5
20
20
20
20
25
30
30
30
33
35
35
35
35
40
40
40
40
50
50

30.0
130.0
170,0
1S3.5
133.5
196.5
97.5

138,5
iSs.S
•73.0
133.5
195,5
99.S

13S.5
180.0
iSS.S
213.5
93.5

I-.7.5
•95 .5
les.G
i iS .O
142.5
iS?,Q
198,5
103,0
140.5
170.0
213.5
1 :5 .0
142.5

1SOO 1 1 . 1 1,95 _ _ _ _ - - - - < i < t
1800 - _ _ _ « - - - - - < 1 < 1
1SOO - _ . _ _ - - - - - _ < 1 < i
1300 11 .8 2.38 _ - _ - - - - - < 1 < 1
1300 10.S 2.M _ _ - , » - - - -<1 < i
1BOO - , _ _ _ - - - - _ < i < i
1800 - - ~ - - - <1 <• X X
1SOO - - 0.04 1 .08 5.12 «.3S 19,7 1S.3S g.25 2,i < 1 <: X X
•jgOO - _ _ _ _ ^ - - - - < i < !
1300 - _ • • _ - _ - - - - _ < ; < t

ISQQ - - 0,06 0,49 3,77 44.23 23.03 18.82 8.27 2.62 <• <i x X
tiOO - , _ _ . _ - - - - < 1 < i
tSOO - - 1 .21 1 1 ,83 27.B3 27^6 4.53 2.S4 4.35 S.74 <i <1 X X
1300 - - , _ « - - - - _ < i < « ¥ X
! B O O : - , _ _ _ - - - - - < 1 < ! ' Y
5SOO - - 0,03 0,48 2.5 31.2B 33.58 21 ,9 8,42 1 . 85 <1 <: ' - r
tSOO - , _ _ - - - - - _ < ; < ? ; . _
iBOO - - 0.53 7.7S 23.33 50,9 8,6 4 , 13 1 .62 3,05 <t <1 : - j

1goo - , , _ _ - . . . - - < i < i x x !

ISQO - - 54.34 0.05 0.29 4=97 3,$S 3.63 i.77 S.47 <1 <i ' X '
1SOO - - - - - - - - • - < 1 < 1 X X j
1SOO 1 1 .4 1,63 _ _ - - - - - - < 1 < ; - - I
1303 10.3 2.04 _ _ _ - - - - , < j < j _ _ !
1300 1S.7 2,30 » _ - - , - - - - < i < i . . j
1800 9 .5 2.08 _ _ , - - - ' - - < i < 1 , - j
1 8 0 0 - _ _ _ , - - - - - < • < 1 - x i
1800 - „ _ _ - - - - , - - < : < 1 X x !
1800 - _ _ - - - - - - -<1 < i X x

TSOO - , _ _ - - - - - - < ! < 1 X - j

isoo - _ _ - ' - • - - - - - < ! < i X X |
1800 - = . - - , - • ' _ " • * - < 1 < : x * 1



lASLbi. CMAKAUItHISIIUSUr HUI I CMS OUTFALL AREA

.- " >- .— • • • . : . • -.iTT ^feKJSfgSs. îMOpriVl
lllliifiii>̂ ffl;jniî lJHWteg;|i|̂ li||H

50

so
50
3S
85
85
35

100
100
100
100
150
150
ISO
175
175
130
185
190
200
200
450
475
475
500
520

1000
1020
1020
1500
1500

167.Q 1SOO
182,5 1300
193,5 1S06
75,0 1300

1 13 .0 1800
•41 .0 1800
173,0 1800
75,0 1300

1:3.0 1300
141,0 1300
J73.0 1300
3g,8 1800

130,0 1BOQ
170,0 1800

15,0 1300,
120,0 1300
H4.0 :3QO

172,0 1SOO
130,0 1300
84,0 1300

172.0 1300
20.0 iSOQ
70.3 1800
BO.S 1800

11 1 .0 IsOO
178.0 1330
25.0 UOO
85.0 1800

530.0 1800
67= tSOO

125= 1SOO

_

' —

.-
10.S
10.5
•0.4
10,2

.
-
-
—

=

=

_
2.0

10 .4
5,4

1 1 .3
=•
-
-

4,4
9,0
fl.O
7,1
3.4
4,4
4,4
2,5
2.6

-
—

-
0.90
1,90
2,25
2.32

-
~
-
==

~
-
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 1 5 , 2002

Table 3-16
VI! i n g ID a rrn H a b it at Eva II y atii o n,

ABRTF Effluent Plume
(Ad vent, 1996)
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TABLE 3-6. WING DAM HABITAT EVALUATION

Location

Near Shore, fast water

Mid-channel, fast water

Wing darn side of riffle area

Downstream side, center of wing dam

Upstream side, center of wring dam

Center break!; River side of wing darn

Average
Velocity" ' "
(ft/sec)

1 ,80 (a)

1 .93(b)

• 1 .66 (<:;)_

0.02 (tl)

0.09 (e)

2.62 (0

Total
" " " Depth '

(ft)

0.5

2.5

2.0

2.5 .

2.5

2.5

Substrate

cobble/gravel

rip rap/sand

rip rap/sand
cobble/'griave!

sand

sand/rip rap

sand/rip nap

NOTES:
Velocity measured at mid-depth.
(a) = Average of 1.90 iand 1.70 ft/sec, at location a in Figure 2-2.
(b) == Average of 1.95 and 1.90 ft/sec, at location b in Figure 2-2.
(c) = One reading only ;al: location c in Figure 2-2.
(d) = Average of 0.01 and 0.02 ft/sec, at location d in Figure 2-2.
(e) != One reading only at location e in Figure 2-2.
(f) - Average of 2.77 and 2.47 ft/sec, at location fin Figure 2-2.

(WS47\feb9Srpt\TAB3-6.XLS 2/22/96



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
April 1 5 , 2002

Table 3-17
Particle Size Distribution of Sediments,

ABRTF Effluent Plume
(Advent, 1996)
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TABLE 3-5. PARTICLE SIZE DISTRIBUTION OF SEDIMENTS COLLECTED
AT TRANSECT SAMPLING SITES

Station

S2000 at 300

32000 all SO

S2000 git 30

S1900at300

S1900aM50-A

S1900at150-B

S1900afl50-C-
S 1900 at 30
si 800 at 300
S1 800 at 150

s IBM at 30
SI 700 at 300

S1700at1SO-A
SI 700 at ISO-13

S1700al:15OC

S 1700 at 30

SI 600 at 300

SI 600 at ISO

Si 600 at 30

S-100at300

S-100at150

S- tOO ill 30

Percent
Gravel

075

0.00

1B.01

4.84

0.01

0.01

0.01

1.39

41.55

0.00

0.00

100.00

4.32

4.32

4.3:
3.51

lOO'.Ot

47.17

O.Oi

0.&

0.9

0.3

Percent
Sand

99.17'

93.57

37.00

93.24

84.25

84.05

79.58

38.85

58.35

95.81

80.06

0.00

91.56

9172

92.01

89.41

o.oc
51. 3C

95.4

98.2!

96.8(

96.7

Percent
Silt.

0.09

3.33

35.43,

1 , 1 10

10.94

1 1 . 13

15.61

50.26

0.10

2.90

10.93

0.00

4. 13

3.97
3.67

4.81

0.0(

0.9!

3.4<

'1,1

1.0

2.4

Percent
..ciay

0.00

3.110

9.60

0.83

4.80

4.30

4.80
9.50

0.00

1.29

9.01

0.00

0.00

0.00

0.00

2.28

0.00

0,58

1.07

0.00

1.20

0.45

Water
Velocity"
(ft/MC]l

11.60

0. 12

0.06

1.07

0.00

0.01)

0.00

0.00

OLE) 1

0.04

0.116

0.59

0.04

0.04

0.04

0.00

11.27

0.16

0.00

1.50

1.65

0.70

" Water Velocity at 0.8 of Total Depth.
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RI/FS Support Sampl ing Plan
Sauget Area 2 Sites, Sauget, 111.
April 15, 2002 PREVIOUS RISK INVESTIGATIONS

4.0 Previous Risk Assessments

4..1 Site R Human Health Risk Assessment

Dynannac Corporation's Fort Lee, New Jersey office and Geraghty & Miller's Bethpage, Mew
York office prepared a Human Health Risk Assessment for Site R in July 1991 using data
collected during an RI/FS required by an AOC with IIEPA. The remainder of the text for this
section has been drawn from this report,

Using data from prior site investigations, the Dynannac and Geraghty & Miller risk assessors
identified 29 chemicals of potential concern (COPCs):

VOCs SVOCs Pesticides/PC IBs Metals
Benzene
Chlorobenzene
1,2-Dichloroethane
Dichloroethylene
Methyl Chloride
Methylene Chloride
Tetrachloroethylene
Vinyl Chloride

Aniline
4-Chloroaniline
1,2-Dichlorobenzene
Nitrobenzene
2-Nitrochlorobenzene
Phenol
2-Chlorophenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
Pentachlorophenol
2,4-Dimethylphenol
Napthalene

« alpha-BHC
... RGBs

Antimony
Arsenic
Beryllium
Boron
Nickel
Thallium
Cyanide

Potential exposure pathways are summarized below:

Potential
Exposure Pathway
Direct Contact

ChemicaII Source
Clay Cap

Potential
Expos ure_Scenario

Dermal Contact with and
Incidental Ingestion of

Soil

Pplteinijtiaj Receptors
On-Site Maintenance

Workers

RLEK:\ENVIRON\23-200100Z4.00 (SiM|iA|>ril IS 2002 rnportatWoluim

Rev. 3 Page 4 -1



RI/FS Support Sam pi ing Plan
Sauget Area 2 Sites, Sauget, IL
A p rill 15, 2002:

Potential
Exposure Pathway Chemical Source
Air

Surface Water-

Clay Cap

Groundwater
Discharge to
Surface Water

PREVIOUS RISK INVESTIGATIONS

Potential
Exppsure_Scenari_o

Inhalation of
VOCs and Dust

Dermal Contact with and
Ingestion of

River Sediments
Fish Ingestion

Potentiaj_Receptors
On-Site Maintenance

Workers
Trespassing Users of

Mississippi River
Commercial and

Recreational Users of
Mississippi River

Potential risks due to direct contact and subsequent ingestion or dermal adsorption of
constituents in, or adjacent to, landfilled materials were considered low because:

« The site is located in an exclusively industrial area and! is fenced and patrolled by
security personnel effectively eliminating the potential for residential exposure;

« Workers are the only likely receptors to be present at the site and they would be
present for limited periods of time to implement remedial actions or complete
maintenance activities;

• A 2 to 6 ft thick, intact, highly-vegetated clay cover prevented direct contact with
landfill contents:; and

• Use of appropriate health and safely measures would limit worker exposures.

Potential risks due to direct contact with surface 'water were considered low because:

• Swimming does not occur locally due to the highly urbanized and industrialized
nature of the Sauget area;

• Chemical concentrations are likely to be low because of high dilution; and
<« Exposure while fishing or boating would only be associated 'with incidental splash

that is typically transient in nature and results in limited skin contact.

Potential risks due to inhalation of 'wind-blown dust from the landfill surface or entrained in the
atmosphere by vehicular traffic associated with on-site remedial activities were considered low
because:

FILEK:\ENVIRON\23-20010024.00(SA2)Mpril 15 2002 nportstVokllM (132041502.doc
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iRII/FS Support Sampling Plan
Sauqet Area 2 Sites, Sauget, IL
April 15, 2002 " PREVIOUS RISK INVESTIGATIONS

• A thick clay cap covered the landfill;
• The cap was in good condition;
• Heavy vegetative cover on the cap would significantly limit dust emissions;
» With a depth to water averaging 12 ft, most excavated materials would be wet

and not prone to dispersal by wind entrainment;
» Potentially-significant receptors were probably limited to on-site remediation

workers with short term exposures; and
» Construction of a slurry wall and installation of a pump and treat system, the

most likely remediation scenario, would not be likely to generate significant
quantities of air-borne dust. •*

Potential risks due to inhalation of volatile organics from the landfill 'were considered low
because:

• Remediation workers were the only potentially significant receptors;
•i Escape of volatiles was limited by the vegetated, clay cap; and
<» Most remediation activities would occur adjacent to but not in the landfill, thereby

leaving the materials with the "highest concentration of volatile chemicals
undisturbed.

Potential risks due to ingestion of biota were considered significant because:

• Groundwater discharge from the landfill released an estimated 77 pounds per
day of organic chemicals into the Mississippi River;

«> Fish could accumulate at least one of the organic chemicals (chlorinated
nitrobenzene) identified in Site R ground water; and

• Commercial fishing was known to occur in the Mississippi River and recreational
fishing was believed to occur.

Potent ia l risks flora and fauna were considered significant because:

RLEK:kENVIRON\21-2a010a24.0a (SA:2]i\Api|1ll 16 2002 rapocttWoluim nS2041602.doc
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RI/FS Support Sampling Plan
Sauget: Area 2 Sites, Sauget, IL
April 15, 2002 PREVIOUS RISK INVESTIGATIONS

• Groundwater discharge from the landfill released an estimated 77 pounds per
day of organic chemicals into the Mississippi River; and
The Mississippi River was an active ecosystem.

Potential carcinogenic risks associated with realistic exposure scenarios for identified receptor
groups indicated that the potential excess cancer risks for on-site workers and area residents
consuming fish were less than 2.7 x: 1C)'7 for all pathways combined. Even under worst-case
exposure assumptions, the estimated excess lifetime carcinogenic risk for all pathways
combined was 5.7 x 10"6 . Risk assessment results for the exposure pathways are summarized
below:
Pathway

Dermal Contact
Surface Materials
Surface Water

Adult
Child
Total

Worst-Case Exposures
Gin-Site
Worker

4 .5 x 10"7

IMA
IMA
IMA

Local
Resident

NA (1

1.3 x 10*
7.6 x lO'7
2.1 xlff6

AveragejCaseJxposures
On-Site
Worker

6 , 2 x 1 0
IMA
IMA
IMA

i-B

Local
Resident

NA (1

IMA
IMA
IMA

SurfaceMiterials
Surface Water

.Adult
Child
Total

Inhalation
Volatile Organics
fish j Question........... .

Child
Total

Total
Overall Total (2

Notes:

8.9 x Iff7

MA
MA
MA

9 . 5 x 1 a7

MA
NA
MA

2 .3 x 1 Or8

NA
3 .4x 10 - *8.1 x icr9

1 .2 x io-8

NA

78.7 x
4.9 x I
1 .4 x lCr6

3.4x 10- *
5 .7x 10- *

1 . 2 x 1 ( >7

1 . 1 xlff8

NA
NA
NA

1.9x10"' ' '

NA

2 , 7 x 1 0

NA

5 .2 x 1 Or9

2.9 xlff8

8.1 x Iff8

8.1 x HO'8

-7

1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

RLEKiilNViRdN\2:f2M100Z4.00 ISA!:)'APT" IS 2002 rapOft*\Volunw nS2M1502.<toc
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RI/FS Support Sampling Plan
Sauqet Area 2 Sites, Sauget, IL
April 15, 2002 PREVIOUS RISK INVESTIGATIONS

With respect to noncarcinogenic hazards, the analysis indicated that the hazard indices for all
receptor groups and pathways combined were less than one for realistic exposure scenarios.
Under worst-case assumptions, the combined hazard index was also less than one.
Nitrobenzene and chloroaniline were the risk drivers. Risk assessment results for the exposure
pathways are summarized below:

Pathway Wpirst-'Case Exposu res Average-Case j:-x|:)osures

Surface Materials
Surface Water

Adult
Child

| ncid lental J n gesti onSurface Materials
Surface Water

Adult
Child

Inhalation
Volatile Organics
Fish Ingestiqn

_....y.
Child

Total AdultTotal Child
Overall Total<a

On-Site
Worker
6 .2 x 1 IT4

NA
NA

,-32 .2x 10
NA
NA

5.0 x

NA
NA

7.9 x 1O3

NA

Local
Resident

NA {1

'!6,1 x icr2

2,2 xicr 1

MA
1 . 7 x 10 ;4

2.3 x icr31

NA

5.4 x 10*1.7 x icr1

1.1 xicr 1

3.9 X10' 1

On-Site
Worker
3.1 xK)"4

NA
NA

1 . 1 x 10,-3

2.1 x III4

NA
NA

1.6 xicr3

NA

Local
Resident

NA (1

NA
NA

NA

5.1 xicr 1 1
1 . 5 x 10

NA

3.0 x lO'3i .o x icr2

3.0x 1 1 ()r3
1 .0x 10 *

-2

Notes:
1) Not applicable, pathway not available to this receptor group.
2) Conservatively assumes that a receptor will be exposed via all pathways.

Potential hazards to terrestrial biota 'were evaluated qualitatively. Due to the poor habitat
available to support terrestrial wildlife, the presence of a clay cap on the landfill and the highly
industrialized nature of the study area, potential terrestrial-wildlife exposures were likely to be
limited. Consequently, risks to terrestrial organisms were likely to be limited.

Rev,. 3 Page 4 •• 5
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April 15, 2002 ' PREVIOUS RISK INVESTIGATIONS

Potential risks to aquatic organisms associated with ground water releases to surface water
were assessed quantitatively. This was done through acute toxicity bioassays for five species
exposed to groundwater collected from three perimeter wells. Chronic toxicity bioassays were
clone for the most sensitive species tested. Bioassay results were used to derive a no observed
effects concentration (INIOEC) for site groundwater. This data, coupled with data on
groundwater and surface-water flow rates, was used to derive an aquatic hazard index as a
theoretical estimate of the potential hazards to aquatic organisms. Utilizing a safety factor of 10,
the aquatic hazard index was found to equal 4.4 under average river flow conditions with no
assurnption for attenuation of toxicity with downstream distance or losses of toxic chemicals due
to volatilization, adsorption, etc. For a 7Q10 river flow, the aquatic hazard index was 17 . 1 .

•f

Aquatic hazard index values greater than one suggested that, within the limitations of the
methodology used to derive this number, potential! impacts to aquatic life associated with
groundwater discharge to the river could not be ruled! out. Two conservative assumptions 'were
used in calculating these results:

« Application of a ten-fold safety factor to provide a margin of safety for more
sensitive species than those used in the groundwater bioassays; and

» Use of a simple dilution model to,estimate constituent concentrations in surface
water.

Although the data indicate that groundwater flowing into the river could have a potential impact
on aquatic organisms, actual impacts 'were unknown. Testing of river water downstream of the
American Bottoms Regional Treatment Facility outfall indicated that aquatic toxicity could not be
measured using standard! bioassay techniques in samples of river water collected immediately
adjacent to the landfill.

Acute toxicity studies of river water samples collected near the landfill suggested that
attenuation of toxicity was likely to be rapid.

Rev,. 3 Page 4 •• 6
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Sauget Area 2 Sites, Sauget, III..
April 15, 2002 PREVIOUS RISK INVESTIGATIONS

4.2 Site R Ecological Risk Assess men!

Environmental Science and Engineering's Amherst, Mew Hampshire office completed an
ecological risk assessment for Site R in May 1995. The purpose of this risk assessment was to
evaluate the potential for any adverse effects that constituents from the site might have on
downstream ecological receptors within or depended upon the Mississippi River.
A reconnaissance of the site and surrounding area was performed on May 6, 1994. With the
exception of a few trees, no natural (undisturbed) habitat appeared to remain on the site nor
were any jurisdictional wetlands present, Birds were the only animals identified on site at the
time of the visit. From the standpoint of terrestrial ecology, it was determined that all of the
following factors precluded inclusion of a terrestrial component in the Ecological Risk
Assessment:

« Presence of at least two feet of clean cap material;
« Lack of food and/or sparse vegetative cover;
• Low probability for recruitment of terrestrial species from surrounding areas; and
«> Disturbed nature of the available habitat.

As a natural resource, the Mississippi River was considered very important.. However, the
urban environment between Sauget and St. Louis and the physical (e.g. docks, barges and
transfer stations) and the chemical (e.g. the ABRTF outfall) disturbances in the river could lead
to defining this reach as a stressed ecosystem. Rip-rap along the 'western edge of the site
provided shoreline stability but less than adequate riparian habitat for wetland-dependent birds
or mammals. Organic chemicals in groundwater and the potential for migration to the
Mississippi River presented an exposure pathway and potential risk to aquatic biota. This
potential migration pathway and risk were the focus of the Ecological Risk Assessment. Only
impacts to aquatic receptors that 'were directly or indirectly dependent on the river were
considered in this assessment. Aquatic biota residing within or dependent on the Mississippi
River downstream of Site R were considered the ecosystem at risk for this risk assessment.

With the exception of three constituents (Napthalene, 4-nitrodiphenylamine and 2,4-D), SVOCs
observed in soil and groundwater at Site R were reported to consist primarily of four classes of
compounds: Anilines, Chlorobenzenes, Phenols and Nitroaromatics. Anilines had the greatest
reported mean concentration (82,000 to 100,000 ppb), followed by Nitroaromatics (31,000 to
iMtiS;:M!i\fiFi(Sfi:i:£w
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April 15, 2002 ' PREVIOUS RISK INVESTIGATIONS

75,000 ppb), Phenols ( 1 ,000 to 50,000 ppb) and Chlorobenzenes ( 100 to 3,000 ppb). Some of
these constituents were considered to have the potential to cause adverse acute and/or chronic
effects in fish and other aquatic biota. The central question of the risk assessment was, "Do the
concentrations of individual COPCs in the Mississippi River predicted by the groundwater flow
model meet or exceed currently available criteria, standards, or toxicity endpoints for surface
water and sediment?"

Groundwater modeling indicated that predicted concentrations of VOCs in surface water were
well below 1 ppb. Since AWQC for the VOCs found at Site R were greater than 50 ppb, VOCs
were eliminated as constituents of concern. For the remaining constituents found at the site,
only compounds that could be adequately modeled were included in the risk assessment. In
addition, only compounds with a detection frequency greater than 5 percent and a concentration
greater than 1 ppm 'were included as COPCs. Constituents with concentrations less than one
ppm were eliminated because they would have a concentration well below instrument detection
limits when groundwater mixed with surface 'water. PAI-ls, phthalate esters, ethers and cresols
were eliminated on that basis. Other constituents eliminated from consideration because they
did not meet selection criteria were Benzidine; Benzyl .Alcohol; 1,3-Dichlorobenzene; 3,3-
Dichlorobenzidine; 2,4-Diinitrotoluene; Hexachlorocyclopentadiene; Isophorone; 2-Methylphenol;
n-NJitrosodiphenylamine; and! Triphenylphosphate.

Metals were eliminated from consideration because the measured groundwater concentrations,
when compared to the range of instrument detection limits, was less than a factor of three. In
addition, most metal concentrations in ground water were below levels expected for a highly
industrialized area.

Although PCBs have a strong potential to bioaccumulate, they were eliminated from
consideration because they were detected in less than 2 percent of the samples and, when
detected, concentrations were less than 1 ppb. Of the pesticides, only 2,4-D met the criteria for
inclusion in the risk assessment.

To estimate surface water concentration that fish or wildlife might be exposed to, the average
surface-water exposure concentration of a constituent was determined by dividing the average
groundwater loading irate to the river by the river's average daily flow. To estimate the
Pf[]gfi:«niiiiS5iii:!3-:S^
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constituent concentrations in suspended sediment, the average daily groundwater-load was
evenly distributed in the average daily, suspended-sediment load of the river. Mean suspended
sediment concentrations were determined by dividing the mean groundlwater-loading rate by the
mean daily discharge of suspended sediment to yield a bulk suspended sediirnent concentration.

Hazard Indices were calculated for each CO PC in surface water by dividing the modeled
exposure concentration in surface water by the respective AVVQC or NOEL/LOEC. Hazard!
indices were calculated for each COPC in sediirnent by dividing the modeled exposure
concentration in sediment by the respective Sediment Quality Value (SQV). SQVs were
calculated by multiplying the Koc times the AVVQC. The bulk (suspended) SQV was then
derived by multiplying this value by the percentage of organic carbon assumed to be present in
the sediment.

The results of these calculations are summarized below:

Hazard Indices
Constituent of

Potential Concern Surface Water

FILEK:VENV)RONV23-20010024.00 |S.A;:VApfil IS 2002 roportsWollijiTOl I\S2041 H2.doc

Rev. 3

Sediments
Anilines
Aniline
2-Chloroaniline
3-Choroaniline
4-ChloiroEiriiiline
2-Nitroaniline
4-Nitroaniline

Phenols
Phenol
2-Chlorophenol
4-Chlorophenol
2,4-Dichlorophenol
2,4,6-Triclorophenol
Pentachlorophenol
4-Methylphenol
2,4-Dimethyphenol
4-Nitrophenol

Chlorobenzenes
1 ,2-Dichlorobenzene
1 ,4-Diclorobenzene
1,2,4-Trichlorobenzene

2.87E-02
4.06E-03
1.02E--02
2.62E-02
4.78E-08
1.30E-08
2.37E-05
3.20E-07
3.70E-08
4.64E-08
5.22E-06
8.69E-06
1.38E-05
1.78E-OI3
1 .62E-10
4.30E-04
1.96E-05
1.43E-06

1.07E-01
1 .5 1 -EOS
3.99E-03
1 . 15E-02
5.12E-08
(3.72E-09
2.43E-05
6.70E-09
1.38E-09
3.61 E-09
1 .73-E06
4.87E-09
4.93E-06
1.24E-07
2.28E-10
7.50E-06
3.42E-07
4. 61 E-09
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Indices
Constituent of

Potential_Concern Surface Water Sediments
Nitroaromatics
Nitrobenzene 6.64E-06 5.45E-06
2-Nitrochlorobenzene 7.60E-05 1.29E-05
3-Nitrochlorobenzene 5.71 E-04 6.57E-05
4-Nitroclorobenzene 5 . 14 E-04 6.20E-05

Others
Napthalene 6.06E-06 6.36E-08
4- IM itirodl i phen y I am in e IM C N C
2,4-D 9.7 IE-04 4.46E-05

Hazard Indices were not be calculated for 4-Nitrodiphenylamine because AWQC or
NOEL/LOEC values were not available for this constituent.

All of the conservatively derived Hazard Indices for surface water and sediment were below 1 .0.
Therefore, the COPCs associated with Site R posed! no apparent threat to aquatic biota.

In the uncertainty analysis, ES&E stated that:

""Realistically, concentrations of COPCs in the Mississippi River would beexpected to be higher in surface water and sediment near the landfill as this
assessment assumed "immediate" mixing across the river. However, a mixing
zone study conducted for the American Bottoms Regional Wastewater TreatmentFacility in Sauget indicated that mixing for a point source would be vertically
complete approximately 1000 feet downstream of the discharge. As thedischarge from the Site R landfill is a diffuse source, the mixing would be more
efficient, and any putative impacts to biota would be very localized,"

FlLEK:tENVIRQm2l-20010024.00 (!>A3)\April IS 2002 iiipoitaWoliirrra! nS2M1502.doc
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, II.
April 15 ,2002 " DATA GAP ANALYSIS

5.0 Data Gap Analysis

The AOC requires the SSP to include an analysis of the currently available data to determine
those Sites that require additional data in order to define the extent of contamination for
purposes of implementing a remedial action. A description of the number, types, and locations
of additional samples to be collected shall be included in this section of the sampling plan.

Soils and Sediments Investigation - Respondents shall include a program to determine the
extent of contamination of surface and subsurface soils at the Sites. The plan shall also
determine the extent, including depth, of contamination of sediments in the Mississippi River.
Samples of any leachate from the areas described as fill shall also be collected.

Surface Water Investigation - Respondents shall include a program to determine the areas of
surface water contamination in the Mississippi River.

The November 24, 2000 Administrative Order on Consent Scope of Work identified the site
characterization inforrnation needed to define the extent of contamination at Sauget Area 2 and
prepare a Remedial Investigation/Feasibility Study. In addition, an analysis of currently
available data 'was performed to determine the areas of the Sites that required characterization
in order to prepare a Remedial Investigation/Feasibility Study that reflects current conditions at
the Sites.

Identified data gaps are discussed in the following sections:

Section 5.1 Waste, Soil and Stormwater
Section 5.2 Groundwater
Section 5.3 Surface Water, Sediment and Biota
Section 5.4 Air
Section 5.5 Treatability Tests

Section 5.6 discusses the number and type of samples that will be collected to address
identified data gaps. Section 6.0, Section 7.0, Section 8.0 and Section 9.0 describe, in detail,
the number, type and location of the additional samples that will be collected as part of this

FILEK:tENVlRON\23-20010024.00 |;SA2|'A|pirlll 18 .2002 raporMVoliinM nS2041S02.doc
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April 15, 2002 DATA GAP ANALYSIS

SSP. This characterization data will be used to prepare the Sauget Area 2 Human Health Risk
Assessment, the Ecological Risk Assessment and the Remedial Investigation/Feasibility Study.

5.1 Waste, Soil and Stormwater

The AOC requires the SSP include a program for characterizing the waste materials at the
Sites. This is to include an analysis of current information/data on past disposal practices at the
Sites. For buried 'wastes, test pits/trenches and deep soil borings are required to determine
waste depths and volume and to determine the extent of cover over fill areas, Soil gas surveys
are also required for the areas on and around fill areas of the Sites. Geophysical
characterization methods, such as ground penetrating radar or magnetometry, to further
delineate potential "area of elevated concentration"1 drum removal areas are also to be included.

In addition, the SSIP is to include a program to determine the extent of contarnination of surface
and subsurface soils at the Sites and collect samples of any leachate from the areas described
as fill.

These AOC requirements will be met by collecting information to the address the following data
gaps which were identified after a review of existing 'waste, soil and stoinnnwater data:

Waste
•I Waste Depth
* Waste Volume
« Drum ""Area of Elevated Concentrations" (Magnetic Highs)
« Waste Chemical Characterization (TCI..P Extracts)
« Leachate Chemical Characterization
Soil

Extent of Cover
Type of Cover
Soil Gas Chemical Characterization (Total VOCs)
Surface Soil Chemical Characterization
Subsurface Soil Chemical Characterization
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Stormwater
» Primary Discharge Routes
» Stormwater Chemical Characterization

5,2 Groundwater

The AOC requires that the SSP address the degree of hazard, the mobility of pollutants,
discharge/recharge areas, regional and local flow direction and quality and local uses of
groundwater. The plan is also to provide a strategy for determining horizontal and vertical
distribution of contaminants and may include other hydraulic tests such as slug tests, and grain
size analysis to assist in determining future potential remediation options. Upgradient samples
are also to be included in the plan,

These AOC irequilrennents will be met by collecting information to the address the following data
gaps which were identified after a review of existing groundwater data:

Analytical Characterization
• Horizontal Distribution of Constituents
• Vertical Distribution of Constituents
• Upgradient Groundwater Quality •

Direction
• Horizontal Groundwater Flow Direction
• Vertical Groundwater Flow Direction
A 'I!:!!!!-'!' 9 !? aracte r i stic_s
«> Physical Properties (Grain Size, TOG, etc.)
• Hydraulic Conductivity (Permeability, Porosity)

5.3 Surface Water,, Sediment and Biota

The AOC requires the SSP to include a program to determine the extent of contamination of
surface and subsurface soils at the Sites. The plan is also to include means to determine the
extent, including depth, of contamination of sediments in the Mississippi River. It is also to

i=lO=1i;5E:S\fiF(<SKs::r^
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Sauget Area 2 Sites, Sauget:, III..
April 15, 2002 ' DATA GAP ANALYSIS

include a program to determine the areas of surface water contamination in the Mississippi
River.

In addition, the SSP requires a plan for collecting data for the purpose of assessing the impact,
if any, to aquatic and terrestrial ecosystems 'within and adjacent to Sauget Area 2, including
within the Mississippi River. The plan is required to include a description of the ecosystems
affected, an evaluation of toxicity, an assessment of endpoint organisrns, and the identification
of exposure pathways. It is also to include a description of any toxicity testing or trapping to be
included as part of the assessment.

These AOC requirements will be met by collecting information to the address the following data
gaps which were identified after a review of existing surface 'water, sediment and biota data:

• Plume Discharge Area Chemical Characterization
«> Upstream Chemical Characterization
• Downstream Chemical Characterization
• Toxicity Testing
Sedjments
• Plume Discharge Area Chemical Characterization
• Upstream Chemical Characterization
• Downstream Chemical Characterization
• Toxicity Testing

Community
• Habitat Assessment
• Benthic Community Structure Evaluation
Aguatic_Biota
• Habitat Assessment
• Whole Body Fish Tissue Chemical Characterization
• Fish Fillet Chemical Characterization

FILEK:\EHV1 RONU3-20010024.00 (SA2]Mpi1l 16 2002 rapwt*\VolunwnS2041502.doc
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Terrestriaj Biota
« Habitat Assessment
« Plant Tissue Chemical Characterization
« Earthworm Tissue Chemical Characterization

5.4 Air

The AOC requires the SSP to include a program to determine the extent of atmospheric
contamination from the various source areas at the Sites. The program is to address the
tendency of the substances identified through the 'waste characterization (i.e., RGBs) to enter
the atmosphere, local wind patterns, and the degree of hazard.

These AOC requirements will be met by collecting information to the address the following data
gaps that were identified after a review of existing air data:

Source_Areas
<> Upwind Chemical Characterization
<» Downwind Chemical Characterization

5.5 Treatability Test®

The AOC requires the SSP to "include a program for any pilot test(s) necessary to determine
the implementability and effectiveness of technologies where sufficient information is not
otherwise available."" Data gaps identified after a review of existing treatability test data are
listed bellow:

Waste
• Off-Site Incineration
• Off-Site Disposal
« On-Site Thermal Desorption

Leachate
« On-Site Physical/Chemical Treatment
• Off-Site Physical/Chemical Treatment
« Off-Site Biological Treatment
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5.6 Sample Number, Type and Location

The number and types of samples that will be collected to fill the identified data gaps are
summarized bellow:

Number of Samples
Sam file Type ypcs

82601
Waste
Leachate
Soil
Groundwater
Surface Water
Sediment
Air
Stormwater
F'ish Tissue
Earthworm Tissue
Plant Tissue
To tall N umber

of Samples

sypps
"8270CF

50
7

60
292
51
51
16
9
0
0
0

50
7

60
292
51
51
16
9

60
24
24

536 644

Pest.
8081A

50
7

60
94
51
51
16
9

60
24
24

446

Herb.
8151A

50
7

60
9451
51
0
9

60
24
24

430

RGBs
"680"

50
7

60
94
51
51
16
9

60
24
24

446

Di ox in
"8280"

50
7

60
0
0
39
0
0
0
0
0

156

IDioxin Metajs
"8290" 6010B

0
0
0

30
39
0
16
9

20
24
24

162

507
60
94
51
51
16
9

60
24
24

446

Detailed descriptions of sample number, type and location are included in the following sections
of the SSP:

Section 6.0 Waste, Soil and Stormwater Sampling PlainSection 7.0 Ground water Sampling Plan
Section 8.0 Surface Water, Sediment and Biota Sampling Plan
Section 9.0 Air Sampling Plan

Sampling location maps are included at the end of this section.

FILEK:\ENVIROI«23-2CI01 0024.00 (SA2|ttprM IS M02 nportsVVolume
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RI/FS Field Sampling Plan
Sauqet Area 2 Sites, Sauget, IL
Aprilj IS, 2002

Figure 5-1
•!Site 0 Waste, Soil, and Leachate

Sampling Locations
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RI/F3 Field Sarnpliinci Plan
Saugiel: Area 2 Sites, Sauget, III..
April 15, 2002

Fig lire 5-2
Site O Soil Gas Sampling Locations
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RI/FS Field Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 2002

Figure 5-3
.{Off-Site Soil and Upgradient: Groundwater,

Piezometer, Site-Rellatedl Ground water,
and Air Sampling Locations
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RII/FS Field Sampling Plan
S a LI get Area 2 Sites, Sauget, III..
April 15, 2002

Figure 5-4
Site P Waste, Soil, and Leacihate

Sam piling Locations
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IRII/FS Field! Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 2002

Figure 5-5
Site IP Soil Gas S arm pi ing and

Magnetometer Measure merit Locations
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IRII/FS Field Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 2002

Figure 5-6
*Site Q Waste, Soil, Storm water, and Leachate

Sampling Locations
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RI/F'S Field Sampling Plan
Sauget Area 2 Sites, Sauget, 111..
April 15, 2002

Figure 5-7
Site Q Soil Gas, XRF, and GC/IVIS

Sarnpliing and Ma.gnetometer
Measurement Locations
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RI/FS Field Sampling Plan
Sauget Area 2 Sites, Sauget, IL
Apri'l 15, 2002

Figure 5-8
Site R Waste,, Soil, Stormwater, and Leaclhate

Sampling Locations
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Rl/FS Field S aim pi ing Plan
Sauget Area 2 Sites., Sauget, IL
April 1 5 , 2002

Fig ore 5-9
Site R Soil Gas Sampling and

Magnetometer IVIIeasu re mi en I: Locations
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IRII/FS Field Sampl ing Plan
Sauget Area 2 Sites, Sauget,, IL
April 15, 2002

Figure 5-10
Site S Waste,, Soil, and Leachate

Sampling Locations
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RII/FS Field Sampling Plan
Saugel Area 2 Site;;, Sauget, It..
April 15, 2002

Figure 5-11
Site S Soil Gas Sam piling and

Magnetometer Measurement Locations
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
April 15 ,2002 ' WASTE, SOIL AMD STORMWATER SAMPLING PLAN

6.0 Waste, Soil and Stormwater Sampling Plan

Waste and leachate samples will be collected at Sites O, IP, Q, R and S to characterize the
wastes present at each site. Surface and subsurface soil samples will be collected at each
disposal site to provide information for the risk assessment. Stormwater samples will be
collected at Sites Q and R to characterize ruin-off from these sites during storm conditions
because these sites have drainage pathways to the Mississippi River. Stormwater samples will
not be collected at Sites O, P, and S because they are located on the dry side of the floodwall
and levee.

6.1 Area! Extent of Waste Disposal! i Areas

Available historical air photos will be obtained for Sites O, P, Q, R and S. These photos will be
used to define the areal extent of each site over time and to determine the boundaries of each
waste disposal area. Boundaries of Sites O, P, Q, R and S will be traced on each photo. To
define the maximum extent of fill, the tracings for each site will be overlain and a line will be
drawn around the outside limit of the composite waste-disposal area 'boundaries. Results of the
analysis of historical! air photos will be used to prepare a map for each site showing disposal
area boundaries. If stereoscopic evaluation of historical air photographs allows idem till cat ion of
the deepest: portion of a 'waste disposal area, one of the four waste characterization borings
discussed below will be done at that location.

Test trenches will be used to confirm the boundaries of the waste disposal areas identified
through air photo analysis. One trench will be installed on each side of a waste disposal area, a
total of four trenches per site. Test trenches will start outside the defined boundary of the
disposal area and move toward the defined boundary. When fill materials are encountered, the
disposal area boundary will be compared to boundaries identified based on air photo analysis
and considered confirmed. Trenching at that location will be terminated. Test trench locations
will be determined with a GIPS and recorded for future reference in the event drum removal is
appropriate.

All excavated soil! and fill material will be returned to the test trench with the exception of any
intact: drums, which will be removed provided confined space entry is not needed to retrieve a
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drum. Trenches will not be entered to recover drums because of the danger inherent in such
activities. Empty, intact drums will not be removed.

Recovered drums, if any, will be overpacked and stored pending disposal. Free product and
contaminated soil resulting from rupture of drums during removal will be cleaned up by
absorbing any liquid materials and placing the absorbent, solid waste and contaminated soil in
bulk containers. Overpacked drums and bulk solid and liquid containers will be stored at a
controll'ecl-access, fenced Investigation Derived Waste (IDW) Storage Area to be constructed at
Site R. Recovered drums will be stored until a sufficient quantity is present to constitute a
truckload for off-site shipment or the investigation is complete, whichever comes Hirst. Drum
storage may be indefinite if they contain materials that can not be accepted by off-site disposal
facilities. Any waste excavated that identifies the source of material present in the disposal area
will be noted in the field log and photographed.

Trenching equipment will be hired on a per day basis. If all four planned boundary trenches are
finished and there is adequate time before the end of a clay, additional boundary trenching 'will
be done for the remainder of the day.

Number of Test Trenches 24

6.2 Sc iree n i in g 8 u rvey s

6.2.1 Soil Gas Surveys

A soil gas survey will be conducted at Sites O, P, Q, IR and S using a shallow soil probe (5 ft.)
and on-site analysis of collected vapors for Total VOCs using an OVA or GC to assess the
presence of soil vapors, possibly originating lironn waste materials, in the subsurface at these
sites. With the exception of Site 8, soil gas samples will be collected at the center points of a
200 by 200 ft. grid superimposed on each disposal site where accessible. Because of the
relatively small size of Site S, five sample points will be employed, using one near each of the
four edges and one in the middle of the site.
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RI/I-S Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 2:00:2 WASTE, SOIL AND STORMWATER SAMPLING PLAN

Site
O
P
Q
R
S

Number of
Samgles

50
25

238
30

5
Total Number of Samples 372

If detectable concentrations of Total VOCs are found in soil-gas samples at a disposal site
boundary, the soil gas survey will be extended beyond that boundary. If extended beyond the
site boundary, soil-gas samples will be collected along a single transect perpendicular to that
boundary at a distance of 0, 100 and 200 ft. from the edge of the disposal site. If Total VOCs
are detected in soil gas at the boundaries of each of the five disposal sites, as many as 60
additional soil gas samples may be collected:

Site IJijmberofTransects ^umberof_SairiBles
O 4 12
IP 4 12
Q 4 12
R 4 . 12
$ 4 .12

Total Number of Samples 60

If twelve additional soil gas samples are not adequate to define the extent of VOC-containing
soils associated with each disposal site, additional soil gas samples will be collected at 100 ft.
intervals along the four sampling transects at each disposal site until the limits of the impacted
fill are found. If soil gas surveys need to extend into sites for which there are no property
access agreements, soil gas sampling will be suspended until access is obtained.

6.2.2 GC/MS Field Screening Survey

Because of the larger size and limited extent of previous investigation data for Site Q, a field
screening survey to address VOC and SVOC concentrations in soil samples will be conducted
at this site. The objective of this effort will be to determine if areas of elevated VOC and SVOC

'
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April 15, 2002 WASTE, SOIL AND STORMWATER SAMPLING PLAN

concentrations exist at this site using a grid-based sample approach. This data will be used to
help identify sampling locations for the soil, waste, and leachate sampling efforts. Soil samples
will be collected from the upper 5 feet using push technology and will be analyzed on-site for
VOC and SVOC concentrations using a field GC/MS instrument. These samples will be
collected at the center point of a 200 by 200 foot grid superimposed on Site Q, where
accessible.

6.2.3 XRF Field Screening Survey

Because of the larger size and limited extent of previous investigation data for Site Q, a field
screening survey to address metals concentrations in soil samples will be conducted at this site.
The objective of this effort will be to determine if areas of elevated metals concentrations exist at
this site using a grid-based sampling approach. This data will be used to help identify sampling
locations for the soil, waste, and leachate sampling efforts, Soil samples will be collected from
the upper 5 feet using push technology and will be analyzed on-site to determine the
concentrations of the RCRA 8 metals by X-IRay Refraction technology (XRF). These samples
will be collected at the center points of a 200 by 200 foot grid superimposed on Site Q, 'where
accessible.

6.3 Buried Drum and Tank Identification

6.3.11 Magnetometer Surveys

Magnetometer surveys will be conducted at Sites IP, Q, IR and S to identify anomalies indicative
of drum disposal or buried tanks. Magnetometer measurements will not: be made at Site O
because it was closed under the supervision of Sauget P/Chem Pliant personnel in 1980. No
drums were present at the time of closure. Magnetometer measurements will be made at
locations determined by superimposing a 50 ft. by 50 ft. grid on each disposal site where
accessible:
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Number of
Site Measurements

P 768
Q 3 ,7 12
R 480
S 48

Total Number of Samples 5,008

6.3.2 Test Trenches

Test trenches will be installed at Sites P, Q, R and S to confirm the presence of buried drums or
tanks. One test trench will be installed at each of Sites P, R, and S, and eight trenches will be
installed at Site Q. Test trenches will not be installed at Site O because it 'was closed under the
supervision of Sauget PChem Plant personnel in 1980. No drums were present at the time of
closure. These 'waste disposal sites were used for disposal of municipal and industrial 'waste as
well as construction debris. Magnetic anomalies are likely to be numerous, intense and
widespread. If no location criteria, other than the presence of a magnetic anomaly, are used to
determine whether a test trench is appropriate, disturbance of a significant portion of each
disposal site is likely to result. Excessive trenching could result in unacceptable risks to the
community, on-site workers and the environment.

Based on the above, four selection criteria will be used to identify where to install each test
trench. Test trenching will be clone at the location of the largest magnetic anomaly that
coincides with:

« A soil gas concentration high;
« Drum or tank disposal locations identified by historical air photo interpretation;
» Areas of high groundwater concentrations identified in the 1998 Ecology and

Environment Sauget Area 1 Data Tables/Maps Report; and
» Major magnetic anomalies reported in the 1988 Ecology and Environment document

"Expanded Site Investigation, Dead Creek Project Sites at Cahokia/Sauget, Illinois".
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All! excavated soil and fill material will be returned to the test trench with the exception of any
intact drums which will be removed provided confined space entry is not needed to retrieve a
drum. Trenches will not be entered to recover drums because of the danger inherent in such
activities, Test trench locations will be determined using GPS and recorded for future reference
in the event drum removal is appropriate.

Recovered drums will be oveirpaclked and stored pending disposal. Free product and
contaminated soil resulting from rupture of drums during removal will be cleaned up by
absorbing any liquid materials and placing the absorbent, solid waste and contaminated soil in
bulk containers. Overpacked drums and bulk solid and liquid containers will be stored at a
controlled-access, fenced Investigation Derived Waste (IDW) Storage Area to be constructed at
Site R. Recovered drums will be stored until a sufficient quantity is present to constitute a
truckload for off-site shipment, or the investigation is complete, whichever comes first. Drum
storage may be indefinite if they contain materials that can not be accepled by off-site disposal
facilities. Any waste excavated that identifies the source of material present in the disposal site
will be noted in the field log and photographed.

6.4 Seep Survey and Investigation

A visual reconnaissance survey will be undertaken along the riverbank adjacent to Sites Q and
R during a low-flow period to assess the presence of seeps and their impact, if any, on the
Mississippi River. The locations of any seeps observed will located with a GPS, photographed,
and if sufficient quantity is present, sampled for VOC, SVOC, PCS, dioxin, herbicide, pesticide,
and metals. Where appropriate, several smaller seeps in close proximity to each other may be
sampled as a single location. If sample volume is limited, sample containers will be prioritized
and filled in the order of analytical parameters as presented above.

6..5 Waste Samples

To characterize waste materials at each site, four soil borings each will be installed at Site P
and R, while three will be installed at Site O, twelve at Site Q, and two at Site S to characterize
the waste materials. The results of the soil gas survey, XRF analysis, field GO/MS screening,
and magnetometer surveys will be used, where applicable, to locate these soil borings.
iFO:Rl\i=S'iiiS)iK£n!iSH<Ki:^^
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Continuous samples of soil and waste material will be collected from grade to two feet below the
bottom of the waste material, which is estimated to be a maximum of 40 ft. below grade. If
wastes are encountered at depths greater than 40 ft. below ground surface (bgs), the boring will
continue until the bottom of the waste is encountered. Scaled, color digital photographs will be
taken of each waste sample to provide a record of materials present in each disposal site (Sites
O, P, Q, IR and S).

One composite waste sample will be collected at each boring location and analyzed for SVOCs,
Pesticides, Herbicides, PCBs, Metals, and Dioxin. In addition, a portion of the composite waste
sample from above the water table will be extracted using TCI..IP procedures and analyzed for
this same suite of analytes. Visual observation and PID/FID readings will be used to identify
whether or not 'waste is present in a continuous boring sample. If waste is present in a sample,
it will be removed, segregated, temporarily stored and used at the completion of the soil boring
to prepare a composite waste sample. Since VOC samples can not be composited without
losing volatiles, the waste with the highest PID/FID readings will be used for VOC analysis,

Number of Composite Waste Samples: 25

Analyses: VOCs Method 8260B
SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method 6010B
Dioxin Method 8280

Number of Composite Waste Sample (TCLP Extraction): 25
Analyses: TCLP Extraction/VOCs Method 8260B

TCLP Extraction/SVOCs Method 8270C
TCLP Extraction/Pesticides Method 8081A
TCLP Extraction/Herbicides Method 8151A
TCLP Extraction/PCBs Method 680
TCLP Extraction/Metals Method 601 OB
TCLP Extraction/Dioxin Method 8280
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6.6 Leac hate 83 inn plies

A 2-inch diameter well, screened! at the bottom of the fill material, will be installed in one waste
characterization boring completed at Sites O, P, R, and S to characterize leachate. Three such
wells will be installed at Site Q. Each well will be sampled and analyzed for the following
parameters.

Number of Leachate Samples: 7
Analyses: VOCs Method 82(308

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A ,
PCBs Method 680
Dioxin Method 8280
Metals Method 601 OB

6.7 Sun-face Soil Samples

Surface soil samples (0 to 0.5 ft.) will be collected! at each disposal site at the location of each
waste sample boring to provide information for the risk assessment. In addition, one surface
soil sample will be collected! in the 'field immediately south of Site Q to determine if chemicals of
potential concern have been transported during overbank flows. Scaled, color digital
photographs will be taken of each soil sample to provide a record of materials present in each
disposal site (Sites O, P, Q, R and S). Each sample will be analyzed for the parameters listed
below.

Number of Surface Soil Samples: 26
Analyses: VOCs Method! 8260B

SVOCs Method 8270C
Pesticides Method! 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method! 601 OB
Dioxin Method! 8280
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6.8 Subsurface Soil! Samples

Subsurface soil samples (0.5 to 6 ft.) will be collected at each disposal site at the location of
each waste sample boring to provide information for the Human Health Risk Assessment. In
addition, one subsurface soil sample wilt be collected in the field immediately south of Site Q to
determine if chemicals of potential concern have been transported during overbank flows.
Scaled, color digital photographs will be taken of each soil sample to provide a record of
materials present in each disposal site (Sites O, P, Q, R and S). Each sample will be analyzed
for the parameters listed below.

Number of Subsurface Soil Samples: 26
Analyses: VOCs Method 82606

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method 601 OB
Dioxin Method 8280

6.9 Off-Site Soil Samples

Off-site soil samples will be collected at four locations east of the study area as generally shown
in Figure 5-3. Samples will be collected from a depth of 0 to 0.5 ft. and 0.5 to 6 ft. below ground
surface, In addition, data from the southern two background locations from the Sauget Area 1
investigation will be evaluated during the data analysis and risk assessment efforts.

Number of Background Soil Samples 8

Analyses: VOCs Method! 8260B
SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method 601 OB
Dioxin Method 8280
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6. 10 Stormwater Runoff

Stormwater runoff grab samples will be collected at one location at Site R and two locations at
Site Q because these sites have drainage pathways to the Mississippi River. These samples
will be analyzed for VOCs, SVOCs, Pesticides, Herbicides, RGBs, Dioxin and Metals. This will
be done in order to characterize runoff from these sites during storm conditions. Samples will
be collected from the primary drainage route from each site to the Mississippi River. Samples
will not be collected at Sites O, P, and S because they are located on the dry side of the
floodwall and levee. Samples will be collected during three storms to determine variability of
constituent concentrations in site runoff. First flush samples will be collected using an
automated sampling device.

Number of Stormwater Runoff Samples

Analyses: VOCs
SVOCs
Pesticides
Herbicides
PCBs
Metals
Dioxin

Method
Method
Method
Method
Method
Method
Method

8260B
8270C
8081A
8151A
680
60 HOB
8290.
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Sauqet Area 2 Sites, Sauget, III..
April 15 ,2002 ' GIRO UNO WATER SAMPLING PLAN

7.0 Ground waiter Sampling Plan
Groundwater samples will be collected in the alluvial and bedrock aquifers downgradient of
each of the 'waste disposal sites. The purpose of this sampling is to define the extent of
migration away from the source areas iandl to provide information for the Human Health Risk
Assessment. The locations of these sampling efforts will be based upon the results of
screening surveys and will be biased towards locations that are downgradient of identified
anomalies.

7.1 Site O

Groundwater samples will be collected at three sampling stations located on an east/west
transect between the downgradient boundary of Site O and the upgiraclient boundary of Sites Q
and R . These samples will be used to determine the nature and extent of constituent migration
away from this waste disposal site. Unfilteired groundwater samples will be collected every 1C)
ft. from the water table to the bottom of the aquifer using push sampling technologies such as
Geoprobe®, 1-lydirolPunclhi®, Microwell®, Waterloo Profiler© or equivalent and low-flow sampling
techniques, Aquifer saturated thickness is estimated to be approximately 120 ft. with depth to
water at 20 ft. bgs and bottom of the aquifer at: 140 ft. bgs. All samples will be analyzed for
volatile and semivolatile constituents. Additionally, unfiltered samples will be collected at 40 fool
intervals (i.e., 20, 60, 100 and 140 bgs) and analyzed for pesticides, herbicides, RGBs, metals,
and geochemical parameters.

Unfiltered giroundwater samples 'will be collected at the top, middle and bottom of the saturated
zone, i.e. 20, 80 and 140 ft. bgs, and analyzed for dioxin at the sampling station closest to Site
O.

Number of 10 foot interval Groundwater Samples: 39
Analyses: VOCs Method 82608

SVOCs Method 8270C
Number of 40 foot interval Groundwater Samples: 12
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Analyses: Pesticides
Herbicides
PCBs
Metals

G e o ch e m i c a I P a r a nri et e rs::

Method 8081A
Method 8 15 1A
Method 680
Method! 601 OB
CHRP
DO
Ferrous Iron
Manganese
Nitrate
Sulfate
Alkalinity
Methane
Carbon Dioxide

Number of Dioxin Samples: 3
Analyses: Dioxin Method 8290

7.2 Site IP

GROUNDWATER SAMPLING PLAN

Ground water samples will be collected at three sampling stations located on an east/west line
between the downgradient boundary of Site IP and the Mississippi River, These samples 'will be
used to determine the nature and extent of constituent migration away from this waste disposal
site. Unfiltered groundwater samples will be collected every 10 ft. from the water table to the
bottom of the aquifer using push sampling technologies such as Geopirobe®, HydroPunch®,
Microwelb, Waterloo Profiler® or equivalent and low-flow sampling techniques. Aquifer
saturated thickness is estimated to be approximately 120 ft. with depth to water at 20 ft. bgs and
bottom of the aquifer at 140 ft. bgs. All samples will be analyzed for volatile and semivolatile
constituents;. Additionally, unfiltered samples will be collected at 40 foot: intervals (i.e., 20, 60,
100 and 140 bgs) and analyzed for pesticides, herbicides, PCBs, metals, and geochemical
parameters.

Unfiltered groundwater samples will be collected at the top, middle and bottom of the saturated
zone, i.e. 20, 80 and 140 ft. bgs, and analyzed for dioxin at the sampling station closest to Site
IP.

Number of 10 foot interval Groundwater Samples:
Analyses:

39
VOCs
SVOCs

Method 8260B
Method 8270C
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Number of 40 foot interval Groundwater Samples: 12
Analyses: Pesticides Method 8081A

Herbicides Method 8151A
PCBs Method 680
Metals Method 601 OB

Geochemical Parameters: ORP
DO
Ferrous Iron
Manganese
Nitrate
Sulfate
Alkalinity
Methane
Carbon Dioxide '

Number of IDiioxin Samples: 3
Analyses: Dioxin Method 8290

7.3 Site Q

Ground water samples will be collected at eight sampling stations located on two north/south
transects between the downgradient boundary of Site Q and the Mississippi River. These
samples will be used to determine the mature and extent of constituent migration away from this
waste disposal site. Unfiltered giroundwateir samples will be collected every TO II. from the water
table to the bottom of the aquifer using push sampling technologies such as Geoprobe®,
HydroPunch®, Microwell®, Waterloo Profiler® or equivalent and low-flovy sampling techniques.
Aquifer saturated thickness is estimated to be approximately 120 ft. with depth to water at 20 ft.
bgs and bottom of the aquifer at 140 ft. bgs. All samples will be analyzed for volatile and
semivolatile constituents. Additionally, unfiltered samples will be collected at 40 foot intervals
( i .e . , 20, 60, 100 and 140 bgs) and analyzed for pesticides, herbicides, PCBs, metals, and
geochemical parameters.

Unfiltered groundwater samples will be collected at the top, middle and bottom of the saturated
zone, i.e. 20, 80 and 140 ft. bgs, and analyzed for diioxin at the two center sampling stations at
Site Q.
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Number of 10 foot interval Groundwater Samples: 104
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Number of 40 foot interval Groundwater Samples: 32
Analyses: Pesticides Method 8081A

Herbicides Method 8151A
RGBs Method 680
Metals Method 601 OB

Geochemical Parameters: OIRP
DO
Ferrous Iron
Manganese
Nitrate
Sulfate
Alkalinity
Methane
Carbon Dioxide

Number of Dioxin Samples: 6
Analyses: Dioxin Method 8290

7A Site IR

Groundwater samples will be collected at one sannplingi station located between the
downgradient boundary of Site R and the Mississippi River. This sample will be used to
determine the nature and extent of constituent migration away from this waste disposal site.
Unfiltered groundwater samples will be collected every 10 ft. from the water table to the bottom
of the aquifer using push sampling technologies such as Geoprobe®, HydroPunchs, Microwell®,
Waterloo Profiler® or equivalent and low-flow sampling techniques. Aquifer saturated thickness
is estimated to be approximately 120 ft. with depth to water at 20 ft. bgs and bottom of the
aquifer at 140 ft. Ibgs. All samples 'will be analyzed for volatile and semi volatile constituents.
Additionally, unfiltered samples will be collected at 40 foot intervals (i.e., 20, 60, 100 and 140
Ibgs) and analyzed for pesticides, herbicides, RGBs, metals, and geoclhennical parameters.
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Unllltered groundwater samples will be collected at the top, middle and bottom of the saturated
zone, i .e. 20, 80 and 140 ft. bgs, and analyzed for dioxin at the center sampling station at Site
R.

Number of 10 foot interval Groundwater Samples: 13
Analyses: VOCs Method 82606

SVOCs Method 8270C
Number of 40 foot interval Groundwater Samples: 4
Analyses: Pesticides Method 8081A

Herbicides Method 8151A
RGBs Method 680
Metals Method 601 OB 1

Geoche m i ca I Pa ra m ete rs: OIR P
DO
Ferrous IronManganese
Nitrate
Sulfate
Alkalinity
Methane
Carbon Dioxide

Number of Dioxin Samples: 3
Analyses: Dioxin Method 8290

7,5 Site 8

Groundwater samples will be collected at three sampling stations between the downgradient
boundary of Site 8 and the upgradient boundary of Sites Q and! R.. These samples 'will be used
to determine the nature and extent of constituent migration away from the waste disposal site.
Unliiltered groundwater samples will be collected every 10 ft. from the water table to the bottom
of the aquifer using push sampling technologies such as Geoprobee, HydroPunchs, Microwell®,
Waterloo Profiler® or equivalent and low-flow sampling techniques. Aquifer saturated thickness
is estimated to be approximately 120 ft. with depth to water at 20 ft, bgs and bottom of the
aquifer at 140 ft. bgs. All samples will be analyzed for volatile and semivolatile constituents.
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Additionally, unfiltered samples will be collected at 40 foot intervals ( i .e . , 20, 60, 100 and 140
bgs) and analyzed for pesticides, herbicides, RGBs, metals, and geochemical parameters.

Unfiltered groundwater samples will be collected at the top, middle and bottom of the saturated
zone, i.e. 20, 80 and 140 ft. bgs, and analyzed for dioxin at the sampling station closest to Site
S.

Number of 10 foot interval Groundwater Samples: 39
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Number of 40 foot interval Groundwater Samples: 12

•!

Analyses: Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method 680
Metals Method 601 OB

Geochemical Parameters: OIRIP
DOFerrous IronManganese
Nitrate
SulfateAlkalinity
Methane
Carbon Dioxide

Number of Dioxin Samples: 3
Analyses: Dioxin Method 8290

7.6 Upgradient Groundwater

Groundwater samples will be collected at four sampling stations located east of the Sauget Area
2 Sites. One sampling station will be located upgradient and east of Site P, two sampling
stations will be located upgradient east of Sites 0, S, R, and the northern portion of Site Q. The
fourth sampling station will be located upgradient east of the southern portion of Site Q,
Unfiltered groundwater samples will be collected every 10 ft. from the water table to the bottom
of the aquifer using push sampling technologies such as Geoprobe®, HydroPunchs, Microwell®,

M3=S:\HiSiiSciifti:r:S^^
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Waterloo Profiler® or equivalent and low-flow sampling techniques, Aquifer saturated thickness
is estimated to be approximately 120 ft. with depth to -water at 20 ft. bgs and bottom of the
aquifer at 140 ft. bgs. All samples will be analyzed for volatile and sernivolatile constituents.
Additionally, unfiltered samples will be collected at 40 foot intervals ( i .e . , 20, 60, 100 and 140
bgs) and analyzed for pesticides, herbicides, RGBs, metals, and geochemical parameters.

Unfiltered groundwater samples will be collected at the top, middle and bottom of the saturated
zone, i . e . , 20, 80 and 140 ft. bgs, and analyzed for dioxin at the center background sampling
station.

Number of 10 foot interval Groundwater Samples: 52
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Number of 40 foot interval Groundwater Samples: 16
Analyses: Pesticides Method 8081A

Herbicides Method 8151A
RGBs Method 680
Metals Method 60108

Geochemical Parameters: ORP
DO
Ferrous Iron-
Manganese
Nitrate
Sulfate
Alkalinity
Methane
Carbon Dioxide

Number of Dioxin Samples: 6
Analyses: Dioxin Method 8290

7.7 Groundwater Flow Direction

Nine piezometer clusters will be installed in the study area to define groundwater flow direction.
Three piezometer clusters will be installed at the upgradient portion of the study area adjacent
to Mississippi Avenue (Route 3). Another three piezometer clusters will be installed midway
between the Mississippi River and Route 3. The final three piezometer clusters will be installed
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at the downgradient edge of the study area adjacent to the Mississippi River. Each piezometer
cluster will consist of three small-diameter (1-inch) wells completed in the shallow, intermediate
and deep portions of the aquifer. Soil samples will be collected every five feet and at every
change in formation in the nine deep piezometer borings. These soil samples will be tested for
grain size, particle size distribution, porosity, bulk density, specific gravity, moisture content, pH
and total organic carbon. Water levels will be measured quarterly for one year in each
piezometer and used to prepare water-level elevation maps showing seasonal changes in
groundwater level and flow direction.

Number of Shallow Piezometers: 9
Number of Intermediate Piezometers: 9
Number of Deep Piezometers: 9 •>
Total Number of Piezometers 27

7.8 Ground Welter Flow Rate

Falling and rising head slug tests will be performed on each piezometer installed as described in
Section 3.7 using a slug of known volume and in-well, short-time interval, automatic water-level
recorders. Aquifer hydraulic conductivity will be calculated for each piezometer using the falling
head and rising head slug test data. Groundwater flow rates will be determined by using
measured groundwater gradients and calculated aquifer hydraulic conductivities,

Number of Shallow Slug Tests: 9
Number of Intermediate Slug Tests: 9
Number of Deep Slug Tests: 9
Total Number of Slug Tests 27

7.9 Bedrock Groundwater

One bedrock well will be installed dlowngradlient of each site at: Sites O, P, IR and S, and two
bedrock wells will be installed downgradient of Site Q in order to deternnine the vertical extent of
organic and inorganic constituents migrating vertically from each of these sites. Two 'wells will
be utilized at Site Q due to the larger size and limited extent of previous investigation data for
this site. Steel surface casings will be installed 5 feet into bedrock.
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After installing the surface casing five feet into bedrock, the bedrock will be cored 20 ft bellow
the bottom of the casing. Cores will be digitally photographed in color against a scale and
evaluated for porosity by examination and petrographic thin sections. One thin section will be
made for each two feet of bedrock core. A two-inch diameter, five-foot long screen and casing
will be installed in the borehole. The screen will be filterpacked and grouted from three feet
above the top of the filterpack to grade. Unfiltered groundwater samples will be collected from
each completed and developed bedrock well and analyzed for those parameters listed below.

Water levels will be measured quarterly for one year in each bedrock well and used to prepare
water-level elevation maps showing seasonal changes in groundwater level and flow direction.
Falling and rising head slug tests will be performed on each bedrock well using a slug of known
volume and in-well, short-time interval, automatic water-level recorders. Aquifer hydraulic
conductivity will be calculated for each well using the falling head and rising head slug test data.
Groundwater flow rates will be determined by using measured ground water gradients and
calculated aquifer hydraulic conductivities.

Unfiltered groundwater samples will be collected from each bedrock well and analyzed for
dioxin

Number of Groundwater Samples: 6
Analyses: VOCs Method 8260E3

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 815 1A
RGBs Method 680
Metals Method 601 OB
Dioxin Method 8290

Geochemical Parameters: ORP
DO
Ferrous Iron
Manganese
Nitrate
Sulfate
Alkalinity
Methane
Carbon Dioxide
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April 15, 2002 SURFACE WATER, SEDIMENT AMD BIOTA SAMPLING PLAIN

8.0 Surface Water, Sediment and Biota Sampling Plan

Surface water, sediment and ecological samples will be collected in the Mississippi River.
Surface 'water and sediments will also be collected from the two ponds located at the Southern
end of Site Q. Terrestrial samples of biota will be collected from each of the five Sites.
Samples will be analyzed to determine the concentration of site-related constituents in these
media and to provide information for the risk assessments. Surface water and sediment
samples will be collected from the Mississippi River along three transects running parallel to the
river bank at the following three locations: 1) downgradient of Site P, 2) downgradient of Sites
O, R, 8 and the northern end of Site Q, and 3) downgradient of the southern end of Site Q.

-:

The three sampling transects will be located 50, 150 and 300 feet from shore. The location of
these sample transects are based on Mississippi River sediment samples collected by USEPA
in October and November, 2000. The following results 'were identified in that sampling:

_Dis_taiice_From_Riyerbank
Maximum Detected
CoiiceritrationL£gb 50to_100_Feet l&DJjeet 315_Feet
Total VOCs 22,000 6,758 3,360
Total SVOCs 1 1 ,4 10 1 1 ,500 ND

Sediment sample analytical results and sampling location maps are included at the end of this
section.

Benthic macroinvertabrates will be sampled at each of the nine sampling locations. This data
will be used to evaluate benthic community structure (species richness and biomass) to provide
data for the sediment triad evaluation. Bioassays will be conducted on surface water and
sediment samples to determine the toxicity, if any, of these environmental media to sensitive
organisms.

Fish will be sampled in three areas of the Mississippi River associated with the Sites: 1)
downgradient of Site P, 2) downgradient of Sites O, R, 8 and the northern end of Site Q, and 3)

POfkciUniSiilSiicir îS-iiioiMî
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the southern end of Site Q. A food source approach has been used to select fish for fish tissue
analysis:

FoodJJource Fish Trophic Level Endpoint Organism

Omnivore Channel Catfish Bottom Feeder Fish
Plankton Shad (Large) Forager Osprey

Shad (Small) Forager Great Blue Heron
Detritus Buffalo (Fillets) Omnivore Recreational Fisher

Small shad will be those fish ranging in size from approximately 4 inches to 8 inches in length.
Large shad will be those fish greater than 8 inches in length.

These fish tissue samples, collected! in plume discharge areas, will be used to determine the
impact, if any, of groundwater discharge on higher trophic level organisms. Fish will also be
sampled in reference areas upstream and in areas downstream of Sauget .Area 2 in order to
assess the potential for downstream migration of constituents.

Information collected as part of the Surface Water, Sediment and Ecological Sanripling Plan will
be used in the Human Health Risk Assessment and the Ecological Risk Assessment. With five
disposal sites located adjacent to or near the east bank of the Mississippi River, the primary
ecological exposure pathway is groundwater water discharge to surface water. Other exposure
pathways include terrestrial organism exposure to site soils and aquatic organism exposure to
water and sediments in on-site ponded areas, These exposure pathways will be included in the
site conceptual model section of the Ecological Risk Assessment Work Plan.

Aquatic endpoint organisms to be evaluated in the ERA are: 1) benthic macroinvertabrate, 2)
fish, 3) great blue heron (small fish predator) and 4) osprey (large fish predator). Terrestrial
endpoint organisms that will be evaluated in the ERA are: 1) plants, 2) prairie vole (herbivore),
3) short-tailed shrew (vermivore) and 4) red fox (predator). Ponded area endpoint-organisms to
be evaluated in the ERA are 1) benthic macroinvertabrate and 2) fish or amphibians, if fish are
not present.

FILEK:\ENVIRONU3-20010024.00 (SA2J\Aprtl « MM raportsWoluine AS2041 U2.doc
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Prior to implementation of the Surface Water, Sediment and Biota Sampling Flan, an aquatic
reconnaissance survey of the Mississippi River will be conducted in conjunction with USEPA,
I ERA, and USF&WS. During the survey, observations of water depth, flow velocity, substrate,
aquatic vegetation, and other habitat-controlling conditions will be made in the sampling area.
To confirm the locations of potential plume discharge areas, screening sediment samples will be
collected along a single transect starting at the northern end of Site P and ending at the
southern end of Site Q. The transect will be placed approximately 50 feet offshore and the
screening sediment samples will be collected every 500 feet (a total of approximately 28
samples). The samples will be analyzed for volatile organic compounds using Method 8260B.
Qualitative observations will be made of the presence of any benthic invertebrates and the grain
size distribution. The results of the reconnaissance survey along with proposed sampling
locations, will be presented to the USEPA in a concise technical memorandum.

This aquatic reconnaissance survey 'will also be used to locate the upstream reference locations
and the downstream sampling locations, At least four of the nine downstream samples will be
located in depositional areas. River currents and bathymetric data maintained by the U.S. Army
Corps of Engineers and other agencies will be used to evaluate that downstream depositional
areas are preferentially located along the eastern shore of the Mississippi River. Results of this
data evaluation will be provided to the USEPA in a concise technical irnennorandurn. Criteria for
selection of the downstream samples are noted in Volume 3 of this SSP.

The detailed methodologies for collecting! surface water, sediments and biological samples are
specified in Volume 3 and Volume 4 of this SSP.

8.1 Site P

Surface water samples will be collected! in the Mississippi River along three transects running
parallel to the bank from the north to south end of Site P as shown in Figure 8-1. Transects will
be located 50 feet, 150 feet: and 300 feet from the bank. Three sampling stations will be located
on each transect resulting in nine sampling stations within the plume discharge area associated
with Sauget Area 2. One sampling station will be located at the center point of each transect.
Another sampling station will be located half way between the center station and the upstream

iFiGi»;Sgfi\/fiw:>fi\;!3iliiJî
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end of each transect. A third sampling station will be located half way between the center
station and the downstream end of each transect.

One surface water sample will be collected just above the surface water/sediment interface at
each sampling station and analyzed for VOCs, SVOCs, Pesticides, Herbicides, RGBs, and!
Metals (both total and dissolved) to determine the concentration of these constituents in surface
water within the groundwater discharge area, Surface water samples will also be analyzed for
pl-l and hardness. Samples from five of the sampling locations will also be analyzed for dioxins.
Dioxin samples will be collected at all three sampling stations on the transect located 50 feet
from shore. Dioxin samples will be collected at the center sampling station on the transects
located 150 feet and 300 feet from shore. -Bioassays, using Cerodaphnia and Fat Head
Minnows, will be performed on each surface water sample to evaluate surface water toxicity.

One sediment sample will be collected at each of the nine sampling stations and analyzed for
VOCs, SVOCs, Pesticides, Herbicides, RGBs, and Metals to determine the concentration of
these constituents in sediments. Sediments will also be analyzed for TOG, grain size and pH.
Samples from five of the sampling locations will be analyzed for Dioxins. Dioxin samples will be
collected at all three sampling stations on the transect located 50 feet from shore. Dioxin
samples will be collected at the center sampling station on the transects located 150 feet and
300 feet from shore. Bioassays, using Hyalella and chironomids, will be performed on each
sediment sample to determine sediment toxicity. Bioaccumulation tests will also be performed
on sediment samples collected at the center sampling station on each transect.

Benthic community structure (species richness and biomass) will be determined using one
grab samples collected at each of the nine sampling locations. Since the dominant river
bottom substrate is sand, benthic communities are expected to be limited.

Three composite samples of each target fish species will be collected to determine the impact of
groundwater discharge to surface 'water on bottom feeder, forager and predator fish. Fish tissue
samples will be analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs, Metals, and percent
lipid. One composite sample of each target fish species will also be collected for dioxin
analysis. Three to five fish of the same species will be collected for each composite. If not
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enough of the target species are present to provide the tissue mass required for all chemical
analyses, a species that uses the same food source will be collected and conn posited. This
second species composite will be used to provide tissue mass for the remaining analytical
methods.

Fish stomach contents will be examined and recorded to document food sources. Observations
of the general physiologic condition of the fish will be made, including qualitative comments on
health, behavioral abnormalities, and the presence/absence of lesions. Length and weight
measurements will be maintained for those specimens that will be submitted for analyses.
A sample summary for Site P is as follows:
Number of Surface Water Samples: " 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides M ethocl 8081A
Herbicides Method 8151A
RGBs Method 680
Metals Method 601 OB (filtered and unfiltered for surface water)
pHI ERA 150.1
Hardness ERA 130.2

Number of Sediment Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
TOG Method 531 OB
Grain Size ASTM D-422
pl-l Method 9045C
Hardness ERA 130.2

Number of Surface Water Dioxin Samples 5
Analyses: Dioxin Method 8290
Number of Sediment Dioxin Samples 5
Analyses: Dioxin Method 8280
Number of Benthic Community Structure Samples: 9

i=On£iJ=:isfiwt(iSi'i;££:S^^
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Number of Surface Water Bioassays
Cerodaphnia 9
Fat Head Minnow 9

18Number of Sediment Bioassays
Hyalella 9
Chironomids 9

18
Number of Sediment Bioaccumulation Tests 3
Number of Fish Tissue Samples

Channel Catfish Composites (Whole Body)., 3
Large Shad Composites (Whole Body) 3
Small Shad Composites (Whole Body) 3
Buffalo (Fillets) ' 3

12
Analyses: SVOCs Method 8270C

Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method 601 OB
Percent liptdl AOAC 948.15

Number of Fish Tissue Dioxin Samples
Channel Catfish Composites (Whole Body) 1
Large Shad Composites (Whole Body) 1
Small Shad Composites (Whole Body) 1
Buffalo (Fillets) ' 1

4
Analyses: Dioxin Method 8290

3,2 Sites O, R, 8 and Northern End of Site Q

Surface water samples 'will be collected in the Mississippi River along three transects running
parallel to the bank from the north to south end of Site R as shown in Figure 8-1 . Sites O and S
and the northern end of Site Q are located upgradient of Site R. Transects will be located 50
feet, 150 feet and 300 feet from the bank. Three sampling stations will be located on each
transect resulting in nine sampling stations within the plume discharge area associated with
iHiliESSiiKiriiioS^
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Sauget Area 2. One sampling station will be located at the center point of each transect.
Another sampling station will be located half wary between the center station and the upstream
end of each transect. A third sampling station will be located half way between the center
station and the downstream end of each transect.

One surface 'water sample will be collected just above the surface water/sediment interface at
each sampling station and analyzed for VOCs, SVOCs, pesticides, herbicides, PCBs, and
irnetalls (both total and dissolved) to determine the concentration of these constituents in surface
water 'within the groundwater discharge area. Surface water samples will also be analyzed for
pH and hardness. Samples from five of the sampling locations will also be analyzed for dioxins.
Dioxiuni samples will be collected at all three sampling stations on the transect located 50 feet
from shore. Dioxin samples will be collected at the center sampling station on the transects
located 150 feet and 300 feet from shore. Bioassays, using Cerodaphnia and Fat Head
Minnows, will be performed on each surface 'water sample to evaluate surface water toxicity.

One sediment sample 'will be collected at each of the nine sampling stations and analyzed for
VOCs, SVOCs, pesticides, herbicides, PCBs, and metals to determine the concentration of
these constituents in sediments. Sediments will also be analyzed for TOC, grain size and pl-l.
Samples from five of the sampling locations will be analyzed for Dioxins. Dioxin samples 'will be
collected at all three sampling stations on the transect located SO feet from shore. Dioxin
samples will be collected at the center sampling station on the transects located 150 feet and
300 feet from shore. Bioassays, using Hyalella and chironomids, will be performed on each
sediment sample to determine sediment toxicity. Bioaccumulation tests will also be performed
on sediment samples collected at the center sampling station on each transect.

Benthic community structure (species richness and biomass) will be determined using one
grab samples collected at each of the nine sampling locations. Since the dominant river
bottom substrate is sand, benthic communities are expected to be limited.

Three composite samples of each target fish species will be collected to determine the impact of
groundwater discharge to surface water on bottom feeder, forager and predator fish. Fish tissue
samples will be analyzed for VOCs, SVOCs, pesticides, herbicides, PCBs, metals, and percent

Vnfic-SE îiliiciiiiS-:^

Rev,3 Page !EI • 7



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, ML
April 15, 2002 " SURFACE! WATER, SEDIMENT AND BIOTA SAMPLING PLAN

l ipidt. One composite sample of each target fish species will also be collected for dlioxin
analysis, Three to five fish of the same species will be collected for each composite. If not
enough of the target species are present to provide the tissue mass required for all chemical
analyses, a species that uses the same food source will be collected and composited. This
second species composite will be used to provide tissue mass for the remaining analytical
methods.

Fish stomach contents will be examined and recorded to document food sources. Observations
of the general physiologic condition of the fish will be made, including qualitative comments on
health, behavioral abnormalities, and the presence/absence of lesions. Length and weight
measurements will be maintained for those specimens that will be submitted for analyses.

A sample summary for Sites O, R, S, and the northern end of Site O is as follows:
Number of Surface Water Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method (380
Metals Method 601 OB (filtered and unfiltered for surface water)
pH ERA 150.1 •
Hardness ERA 130.2

Number of Sediment Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method (380
TOG Method 531 OB
Grain Size ASTM D-422
pH Method 9045C
Hardness ERA 130.2

Number of Surface Water Dioxin Samples 5
Analyses: Dioxin Method 8290
Number of Sediment Dioxin Samples i:i

iFOSTuELfiv/fiioSSS^
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Analyses: Dioxin Method 8280
Number of Benthic Community Structure Samples: 9
Number of Surface Water Bioassays

Cerodaphnia 9
Fat Head Minnow 9

18
Number of Sediment Bioassays

Hyaletta 9
Chironomids 9

18
Number of Sediment Bioaccumulation Tests < 3
Number of Fish Tissue Samples

Channel Catfish Composites (Whole Body) 3
Large Shad Composites (Whole Body) 3
Small Shad Composites (Whole Body) 3
Buffalo (Fillets) ' 3

12
.Analyses: SVOCs Method 8270CPesticides Method 8081A

Herbicides Method 81 51 A
RGBs Method 680 '
Metals Method 601 OB
Percent lipicl AOAC 948 . 1 5

Number of Fish Tissue Dioxin Samples
Channel Catfish Composites (Whole Body) 1
Large Shad Composites (Whole Body) 1
Small Shad Composites (Whole Body) 1
Buffalo (Fillets) ' 1

4
Analyses: Dioxin Method 8290

8,3 Southern Bind of Site Q

Surface -water samples will be collected in the Mississippi River along three transects running
parallel to the bank from the south end of Site R to the south end of Site Q, as shown in Figure
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8-1 . Transects will be located 50 feet, 150 feet and 300 feet from the bank, Three sampling
stations will be located on each transect resulting in nine sampling stations within the plume
discharge area associated with Sauget Area 2. One sampling station will be located at the
center point of each transect. Another s am pi ing station will be located half way between the
center station and the upstream end of each transect. A third! sampling station will be located
half \vay between the center station and the downstream end of each transect,

One surface water sample will be collected! just above the surface water/sediment interface at
each sampling station and analyzed! for VOCs, SVOCs, pesticides, herbicides, RGBs, and
metals (both total and dissolved) to determine the concentration of these constituents in surface
\water 'within the groundwater discharge area. -Surface water samples will also be analyzed for
pl-l and hardness. Samples from five of the sampling locations will also be analyzed for dioxins.
Dioxin samples will be collected at all three sampling stations on the transect located 50 feet
from shore, Dioxin samples will be collected at the center sampling station on the transects
located 150 feet and 300 feet from shore. Bioassays, using Cerodaphnia and Fat Head
Minnows, will be performed on each surface water sample to evaluate surface water toxicity.

One sediment sample will be collected! at each of the nine sampling stations and analyzed for
VOCs, SVOCs, pesticides, herbicides, IPCBs, and metals to determine the concentration of
these constituents in sediments. Sediments will also be analyzed for TOC, grain size and pl-l.
Samples from five of the sampling locations will be analyzed for Dioxins. Dioxin samples will be
collected at all three sampling stations on the transect located 50 feet from shore. Dioxin
samples will be collected at the center sampling station on the transects located 150 feet and
300 feet from shore. Bioassays, using Hyatella and chironomids, will be performed on each
sediment sample to determine sediment toxicity. Bioaccumulation tests will also be performed
on sediment samples collected at the center sampling station on each transect.

Benthic community structure (species richness and biomass) will be determined using one
grab samples collected at each of the nine sampling locations. Since the dominant river
bottom substrate is sand, benthic communities are expected to be limited.
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Three composite samples of each target fish species will be collected to determine the impact of
groundwater discharge to surface water on bottom feeder, forager and predator fish. Fish tissue
samples will be analyzed for VOCs, SVOCs, pesticides, herbicides, PCBs, metals, and percent:
Ilipicl. One composite sample of each target fish species will also be collected for dioxin
analysis. Three to five fish of the same species will be collected for each composite. If not
enough of the target species are present to provide the tissue mass required for all chemical
analyses, a species that uses the same food source will be collected and composited. This
second species composite will be used to provide tissue mass for the remaining analytical
methods,

Fish stomach contents will be examined and recorded to document food sources, Observations
of the general physiologic condition of the fish will be made, including qualitative comments on
health, behavioral abnormalities, and the presence/absence of lesions, Length and weight
measurements will be maintained for those specimens that will be submitted for analyses.

A sample summary for the southern end of Site Q is as follows:
Number of Surface 'Water Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method 601 OB (filtered and unfiltered for surface water)
plH ERA 150.1
Hardness EP'A 130.2

Number of Sediment Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
TOC Method 531 OB
Grain Size ASTM D-422
pH Method 9045C
Hardness EPA 130.2

Number of Surface Water Dioxin Samples 5
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Analyses: Diioxin Method 8290
Nunnber of Sediment Dioxin Samples 5
Analyses: Dioxin Method 8280
Nunnber of Benrthiic Community Structure Samples: 9
Number of Surface Water Bioassays

Cerodaphnia 9
Fat Head Minnow 9

18
Number of Sediment Bioassays

Hyalella •• 9
Cnironomids 9

18
Number of Sediment Bioaccumulation Tests 3
Number of Fish Tissue Samples

Channel Catfish Composites (Whole Body) 3
Large Shad Composites (Whole Body) 3
Small Shad Composites (Whole Body) 3
Buffalo (Fillets) ' 3

12
Analyses: SVOCs Method 8270C

Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method 680
Metals MletlhiocieOlOB
Percent lipid AOAC 948,15

IN umber of Fish Tissue Dioxin Samples
Channel Catfish Composites ("Whole Body) 1
Large Shad Composites (Whole Body) 1
Small Shad Composites (Whole Body) 1
Buffalo (Fillets) ' 1

4
Analyses: Diioxin Method 8290
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8,.4 Lips tire a mi Reference Areas

Surface water and sediment samples will be collected! at nine locations in the Mississippi River
upstream of Sauget Area 2. Sampling locations will be selected during a reconnaissance
survey conducted approximately one month prior to sample collection, The objective of this
portion of the sampling program is to collect data to provide a baseline comparing urban-area
impacts to site-related impacts. An additional objective is to collect data to provide an
understanding of the background conditions of surface water and sediments for use in
determining upstream contributions of constituents of concern.

One surface water sample will be collected just above the surface water/sediment interface at
each sampling station and analyzed for analyzed VOCs, SVOCs, Pesticides, Herbicides, PCBs,
Dioxins, and Metals (both filtered and unfiltered) to determine the concentration of these
constituents in surface water. Surface water samples will also be analyzed for pH! and hardness.
Bioassays, using Cerodaphnia and Fat Head! Minnows, will be performed on each surface water
sample to evaluate surface water toxicity.
One sediment sample will be collected at each sampling station and analyzed! VOCs, SVOCs,
Pesticides, Herbicides, PCBs, Dioxins, and Metals to determine the concentration of these
constituents in sediments. Sediments will also be analyzed for TOG, grain size and! pH.
Bioassays, using Hyalella and chironomids, will be performed on each sediment sample to
determine sediment toxicity. Bioaccumulation tests will also be performed on each sediment
samples. Benthic community structure (species richness and biomass) will be evaluated at
each sampling location.

Three composite samples of each target fish species will be collected at the upstream reference
area locations to determine background concentrations of constituents of concern in bottom
feeder, forager and predator fish. Fish tissue samples will be analyzed for VOCs, SVOCs,
Pesticides, Herbicides and PCBs. One composite sample of each target fish species will be
collected for clioxin analysis. Three to five fish of the same species will be collected for each
composite. If not enough of the target species are present to provide the tissue mass required
for all chemical analyses, a species that uses the same food source 'will be collected and
composited. This second species composite will be used to provide tissue mass for the
remaining analytical methods.
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Fish stomach contents will be examined and recorded to document food sources. Observations
of the general physiologic condition of the fish will be made, iincluding qualitative comments on
health, behavioral abnormalities, and the presence/absence of lesions. Length and weight
measurements will be maintained for those specimens that will be submitted for analyses,

A sample summary for the upstream reference areas is as follows:
Number of Surface Water Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 815 1A
RGBs Method 680
Metals Method 601 OB (filtered and unfiltered for surface water)
pl-l ERA 150. 1
Hardness ERA 130.2

Number of Sediment Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method (380
TOO Method 531 OB
Grain Size ASTM D-422
phi Method 9045C
Hardness ERA 130.2

Number of Surface Water Dioxin Samples 9
Analyses: Dioxin Method 8290
Number of Sediment Dioxin Samples 9
Analyses: Dioxin Method 8280
Number of Benthic Community Structure Samples: 9
Number of Surface Water Bioassays

Cerodaphnia 9
Fat Head Minnow 9

18
Number of Sediment Bioassays
iOiwilisfiiFtcJlvi'iS-iK^
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Hyalella 9
Chironomids 9

18
Number of Sediment Bioaccumulation Tests 9
Number of Fish Tissue Samples

Channel Catfish Composites (Whole Body) 3
Large Shad Composites (Whole Body) 3
Small Shad Composites (Whole Body) 3
Buffalo (Fillets) ' ' 3

12
Analyses: SVOCs Method 8270C <

Pesticides Method 8081 A
Herbicides Method 81 51 A
RGBs Method (380
Metals Method 60 1 0B
Percent lipid AOAC 948. 1 5

Number of Fish Tissue Dioxin Samples
Channel Catfish Composites (Whole Body) 1
Large Shad Composites (Whole Body) 1
Small Shad Composites (Whole Body) 1
Buffalo (Fillets) ' 14

Analyses: Dioxin Method! 8290

8.5 Downstream Areas

Surface water and sediment samples will be collected at nine locations in the Mississippi IRiver
downstream of Sauget Area 2. Sampling locations will be selected during a reconnaissance
survey conducted approximately one month prior to sample collection. The objective of the
downstream sampling is to assess whether constituents of concern potentially released in the
groundwater discharge areas have accumulated in down stream locations in close proximity of
the Sites at concentrations that would pose an ecological risk. Noting that de positional areas
contain the greatest benthic habitat, a minimum of four of the nine sampling locations will be
placed in dlepositional areas.
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One surface water sample will be collected! just above the surface water/sediment interface at
each sampling station and analyzed for VOCs, SVOCs, Pesticides, Herbicides, PCBs, Dioxins
and Metals (both filtered and unfiltered) to determine the concentration of these constituents in
surface water. Surface water samples will also be analyzed for phi and hardness. Bioassays,
using Cerodaphnia and Fat Head Minnows, will be performed on each surface water sample to
evaluate surface 'water toxicity.

One sediment sample will be collected at each sampling station and analyzed for VOCs,
SVOCs, Pesticides, Herbicides, PCBs, Dioxins, and Metals to determine the concentration of
these constituents in sediments. Sediments will also be analyzed for TOC, grain size and phi.
Bioassays, using Hyalella and chironomids, will be performed on each sediment sample to
determine sediment toxicity. Bioaccumulation tests will also be performed on each sediment
sample. Benthic community structure (species richness and biomass) will be evaluated at each
sampling location.
Composite samples of each target fish species will be collected downstream to determine
background concentrations of constituents of concern in bottom feeder, forager and predator
fish. Fish tissue samples will be analyzed for VOCs, SVOCs, Pesticides, Herbicides and PCBs.
One composite sample of each target fish species will be collected for dlioxin analysis at each
location. Three to five fish of the same species will be collected for each composite. If not
enough of the target species are present to provide the tissue mass required for all chemical
analyses, a species that uses the same food source will be collected and composited. This
second species composite will be used to provide tissue mass for the remaining analytical
methods.

Fish stomach contents will be examined and recorded to document food sources. Observations
of the general physiologic condition of the fish will be made, including qualitative comments on
health, behavioral abnormalities, and the presence/absence of lesions. Length and 'weight
measurements will be maintained for those specimens that will be submitted for analyses.

A sample summary for the downstream areas is as follows:
Number of Surface Water Samples: 9
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Analyses: VOCs
SVOCs
Pesticides
Herbicides
PC IBs
Metals
pH
Hardness

Method 8260B
Method 8270C
Method 8081 A
Method 81 51 A
Method 680
Method 601 OB (filtered
ERA 150.1
ERA 130.2

and unfilteredl for surface water)

Number of Sediment Samples: 9
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method 680
TOG Method 531 OB ,
Grain Size ASTM ID-422
pH Method 9045G
Hardness ERA 130.2

Number of Surface Water Dioxin Samples 9
Analyses: Dioxin Method 8290
Number of Sediment Dioxin Samples 9
Analyses: Dioxin Method 8280
Number of Benthic Community Structure Samples: 9
Number of Surface Water Bioassays

Cerodaphnia 9
Fat Head Minnow 9

18
Number of Sediment Bioassays

Hyalella 9
Chironomids 9

18
Number of Sediment Bioaccumulation Tests 9
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April 15, 2002 " SURFACE WATER, SEDIMENT AND BIOTA SAMPLING PLAN

Number of Fish Tissue Samples
Channel Catfish Composites (Whole Body) 3
Large Shad Composites (Whole Body) 3
Small Shad Composites (Whole Body) 3
Buffalo (Fillets) ' 3

12
Analyses: SVOCs Method 8270C

Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method 680
Metals Method 601 OB
Percent lipid AOAC 948, 15

Number of Fish Tissue Dioxin Samples
Channel Catfish Composites (Whole Body) 1
Large Shad Composites (Whole Body) 1
Small Shad Composites (Whole Body) 1
Buffalo (Fillets) 1

4
Analyses: Dioxin Method 8290

8.6 Terrestrial Assessment

Composite plant samples will be collected at the same location as the four surface soil samples
collected at Sites O, P, R and S, and the eight surface soil samples collected at Site Q to
determine the concentration of site-related constituents in vegetation, Sampling will focus on
plants used by voles (herbivore endpoint organism) as a food source. Composite earthworm
sanmples will also be collected at these locations to dleternnine the concentration of site-related
constituents in the vermivore endpoint organism's (shrew) food source. Samples will be
analyzed for SVOCs, Pesticides, Herbicides, RGBs, Dioxin, and Metals.

Number of Composite Plant Samples: 24
Analyses: SVOCs Method 8270C

Pesticides Method 8081A
Herbicides Method 8151A
RGBs Method 680

FiLEK:\ENviRON\23-20oioo24.oo (SA2jiApr<i us 2002 raport»\voiijnw

Rev. 3 Page & <• lift



RI/FS Support Sampling Plan
Sauget Area 2 Sites;, Sauget, IL
A prill 15, 2002 " SURFACE WATER, SEDIMENT AND BIOTA SAMPLING PLAN

Dioxin Method 8290
Metals Method 601 OB
Percent Moisture ERA 160.3

Number of Composite Earthworm Samples: 24
Analyses: SVOCs Method 8270C

Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Dioxin Method 8290
Metals Method 601 OB
Percent Lipid AOAC 948. 15

8.7 Ponded A ire a Habitat .Assessment

Two ponded areas occur at the south end of Site Q. Surface 'water and sediment samples will
be collected at three locations in the each of the ponded areas to determine the concentration of
site-related constituents in these media. Samples will be analyzed for VOCs, SVOCs,
Pesticides, Herbicides, PCBs, Dioxin and Metals (both filtered and unfiltered for surface 'water).
Surface water samples will also be analyzed for pH and hardiness. Sediments will also be
analyzed for TOG, grain size and pH. Benthic community structure (species richness and
biomass) will be determined using one, grab sample collected at each of the six sediment
sampling stations, Bioassays will be performed on the surface water and sediment samples to
determine the toxicity of these two environmental media to sensitive test organisms.
Bioaccumulation tests will also be performed on the sediment samples,

A summary of the samples to be collected from the two ponds is as follows:
Number of Surface Water Samples: 6
Analyses: VOCs Method 8260B

SVOCs Method 8270C
Pesticides Method 8081A
Herbicides Method 8151A
PCBs Method 680
Metals Method 601 OB (filtered and unfiltered for surface water)
pl-l EPA 150.1
Hardness EPA 130.2

Number of Sediment Samples: 6

POSCiilS'iiiSil̂ REiii?^
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauqet, IL
April 15, 21002 " SURFACE WATER, SEDIMENT AND BIOTA SAMPLING PLAN

Analyses: VOCs
SVOCs
Pesticides
Herbicides
PC IBs
TOG
Grain Size
pHI

Method 8260B
Method 8270C
Method 8081 A
Method 81 51 A
Method 680
Method 531 OB
ASTMD-422
Method 9045C

Number of Surface Water Dioxin Samples 6
Analyses: Dioxin Method 8290
Number of Sediment Dioxin Samples 6
Analyses: Dioxin Method 8280
Number of Benthic Conn inn unity Structure Samples: 6
Number of Surface Water Bioassays

Cerodaphnia 6
Fat Head Minnow 6

12
Number of Sediment Bioassays

Myalella 6
Chironomids 6

12
Number of Sediment Bioaccumulation Tests 6

FII.EK:\ENVIRON\23-20010024.00 (SA2|Mpril IS 2002 r»pc>rt«Wdluin« nS2041SOZ.dac

Rev, 3 Page 8! •• 20



RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, 11.
April 15, 2002

Figure 8-1
Generalized Sauget Area 2
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
May'25, 2001 " AIR SAMPLING PLAN

9.0 Air S a nil pi ing Plan

Ambient air samples will be collected to determine the tendency of site constituents to enter the
atmosphere and local wind patterns. Air sampling data will be used in the Human Health (Risk
Assessment.

9.1 Site P

24-hour duration air samples will be collected at Site IP to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. Two upwind and two downwind
sorbent tube/PUF/PM2.5 samplers will be installed at the site during weather likely to produce
emissions, e.g. hot and dry conditions in August.

Number of Air Samples: 4
Analyses: VOCs TO15/Method 8260B

SVOCs TO13/Method 8270C
Pesticides TO4/Method 8081A
PCBs TO4/Method 680
Dioxiin TO 9/Method 8290
Metals Method 601 OB

9.2 Sites O, IR and S

24-hour duration air samples will be collected at Sites O, R and 3 to determine the tendency of
site constituents to enter the atmosphere and local wind patterns. Two upwind and two
downwind sorbent tube/PUF/PM2.5 samplers will be installed at the site during weather likely to
produce emissions, e.g. hot and dry conditions in .August. These sites are combined into one
sampling area because of their close proximity.

Number of Air Samples: 4
Analyses: VOCs TO15/Method 8260B

SVOCs TO13/Method 8270C
Pesticides TO4/Method 8081A
PCBs TO4/Method 680
Diioxin TO 9/Method 8290
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, III..
May 25, 2:001 AIR SAMPLING PLAN

Metals Method 601013
93 Site Q

24-hour duration air samples will be collected at Site Q to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. Four upwind and four downwind
sorbent tube/PUF/PM2.5 samplers will be installed at the site during weather likely to produce
emissions, e.g. hot and dry conditions in August.

Number of Air Samples: 8
Analyses: VOCs

SVOCs
Pesticides
PCBs
Dioxin
Metals

TO15/Method8260B
T013/Method8270C
TO4/Method 8081A
TO4/Method 680
TO 9/Method 8290
Method 601 OB
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget;, III..
May '25,2001 TREATABILITY TESTING PLAN

10 .0 Treatability Testing Plan

10. 1 Off-Site Incineration

Treatability tests will be conducted on wastes in order to identify any characteristics of these
materials that would prevent their treatment using off-site incineration. One composite sample
will be made for each site from the samples collected from the waste characterization borings
installed at each disposal site (Sites O, P, Q, R and S). These samples will be sent to an
RCRA/TSCA-permitted, fixed-facility incinerator operator for 'waste profiling, material handling
characterization and evaluation of the feasibility of disposing of the 'waste material by off-site
incineration. Current plans call for sending,aliquots of these samples to SafetyKleen who
operates off-site thermal treatment facilities at Deer Park, Texas and Coffeyville, Kansas.
SafetyKleen's Coffeyville facility is the only incinerator permitted to accept dioxin-containing
materials from RCRA-listed processes and currently operates on a campaign-based schedule
only. Another aliquot wilt be sent to Onyx Environmental who operates incinerators at Sauget,
Illinois and Port Arthur, Texas. These four locations are the fixed-facility, hazardous waste
incinerators closest to Sauget Area 2.

10.2 Off-Site Disposal

Tireatability tests will be conducted on wastes in order to identify any characteristics of these
materials that would prevent off-site disposal. One composite sample will be made for each site
from the samples collected from the waste characterization borings installed at each disposal
site (Sites O, P, Q, R and S). These samples will be sent to an RCRA/TSCA-permitted, landfill
operator for waste profiling, material handling characterization and evaluation of the feasibility of
disposing of the waste material by off-site landfilling. Current plans call for sending aliquots of
these samples to SafetyKleen who operates an RCRA/TSCA permitted, off-site disposal facility
at Lone Mountain, Oklahoma. Another aliquot will be sent: to Waste Management who operates
an RCRA/TSCA-permitted, off-site disposal facility at Emelle, Alabama. These two locations
are the off-site, RCRA/TSCA-permitted, hazardous waste landfills closest to Sauget Area 2.
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R//FS Support Sampling Plan
Sauget Area 2 Sites;, Sauget, II.
May'25, 2001 " TREATABILITY TESTING PLAN

10 .3 O ill-Site Therrnial Desorption

Treatalbility tests will be conducted on wastes in order to identify any characteristics of these
materials that would prevent their treatment using on-site thermal desorption. One composite
sample will be made for each site from the samples collected from the waste characterization
borings installed at each disposal site (Sites O, P, Q, R and S). These samples will be sent to a
contractor who has a nation-wide permit for pyrolitic thermal desorption of RCRA-regulated
materials, RGBs and Dioxin. The selected contractor will perform waste profiling, material
handling characterization and evaluation of the feasibility of treating the waste material by
thermal desorption, The contractor will be selected and identified to the Agency prior to
composite waste sample shipment.

1 10.4 On-Site and OH-Site Physical/Chemical Leachate Treatmenit

Leachate treatability testing will be done to determine the physical/chemical processes needled
to achieve pretreatment requirements for discharge to the American Bottoms POTW, i.e. no
pass through and no interfere nee. Leachate treatability tests will be conducted for each site on
samples collected from the two-inch diameter leachate sampling wells installed at Sites O, IP, Q,
R and S as part of the Waste, Soil and Stormwater Sampling Plan. Treatability testing will be
conducted by the .Advent Group, Brentwood, Tennessee who currently provides technical
consulting services to the American Bottoms Regional Treatment Facility

110.5 Off-Site Biological Leachate Treatment

Treatability testing will be done to determine if leachate can be discharged directly to the
American Bottoms POTW without resulting in pass through and/or interference. Leachate
treatability tests will be conducted for each site on samples collected from the two-inch diameter
leachate sampling wells installed at Sites O, P, Q, Ft and S as part of the Waste, Soil and
Stormwater Sampling Plan. Treatalbility testing will be conducted! by the Advent Group,
Brentwood, Tennessee who currently provides technical consulting services to the American
Bottoms Regional Treatment Facility
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RI/FS Support S am p I ing Plan
Sauqet Area 2, Sauqet, IL
April 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

1 1 .0 HUMAN HEALTH RISK ASSESSMENT WORK PLAN

This section of the Support Sampling Plan (SSP) presents a work plan for evaluating human
health risks using data collected as part of the Remedial Investigation and Feasibil ity Study
(RI/FS) for the Sauget Area 2 Site located in Sauget and Cahokia, Ill inois. In addition, this work
plan has been developed to satisfy the Scope of Work (SOW) for the RI/FS, provided as an
attachment to the Administrative Order by Consent (AOC) entered into by the U.S.
Environmental Protection Agency (USIEF'A) and the Sauget Area 2 Sites Group, as well as to be
compliant with the National Contingency Plan (NCR) (USEPA, 1990). Specifically, the order
requires the following:

''.
"The risk assessment shall focus on actual and potential risks to persons corning into
contact with on-site contaminants as well as risks to the surrounding residential and
industrial worker populations from exposure to contaminated soils, sediments, surface
water, air, and ingestion of contaminated organisms in surrounding impacted ecosystems.
Reasonable maximum estimates of exposure shall be defined for both current land use
conditions and reasonable future land use conditions. It shall use data from the Site to
identify the chemicals of concern, provide an estimate of how and to what extent human
receptors might be exposed to these, chemicals, and provide an assessment of the health
effects associated with these chemicals. The evaluation shall project the potential risk of
health problems occurring if no cleanup action is taken at the Site and establish target action
levels for COCs (carcinogenic and non-carcinogenic). The risk evaluation shall be
conducted in accordance with U.S. ERA guidance including, at a minimum: Risk
Assessment Guidance for Superfund (RAGSJ (EPA/540/1 -89/002, December 1989) and
RAGS Part ID (ERA 540/R/97/033, January 1998). The risk assessment shall also include
the following elements:

• Hazard Identification (sources). The Respondents shall review available information on
the hazardous substances present at the Site and identify the major contaminants of
concern.

» Dose-Response Assessment. Contaminants of concern should be selected based on
their intrinsic toxicological properties.
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RI/FS Support: Sampling Plan
Sauget Area 2, Sauget, IL
April 15, 2:002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

« Conceptual Exposure/Pathway Analysis.
« Characterization of Site and Potential! Receptors.
« Exposure Assessment. Respondents shall develop reasonable maximum estimates of

exposure for both current land use conditions and potential land use conditions at the
Site.

« Risk Characterization.
«> Identification of Limitations/Uncertainties."

An evaluation of human health risks will be conducted to satisfy the AOC SOW following
available guidance from the USEPA.

1 1 . 1 Risk Assessment Overview

A human health risk assessment (HHRA) will be conducted to address the aforementioned
objectives and to comply with USEPA guidance for conducting a risk assessment including, but
not limited to, the following:

» Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health [-valuation
Manual (Part A) (USEPA, 1989a); ••

«• Risk Assessment Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation
Manual (Part ID) (USEPA,, 1998a);

« Human Health Evaluation Manual Supplemental Guidance; Standard Default Exposure
Factors (USEPA, 1991 a);

« Guidelines for Exposure Assessment (USEPA, 1992a);
« Land Use in the CERCLA Remedy Selection Process (USEPA, 1995a);
• USEPA Soil Screening Guidance: User's Guide and the Technical Background

Document (USEPA, 1996a, b); and
• Exposure Factors Handbook (EFH) (USEPA, 1997a).

The HHRA will evaluate potential human health effects using the four step paradigm as identified
by the USEPA (USEPA, 1989a). The steps are:
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RI/FS Support Sampling Plan
Sauget Area 2, Sauqet, IL
April 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

« Data Evaluation and Hazard Identification
• Toxicity Assessment
• Exposure Assessment
• Risk Characterization

Work Plan Organization

The HI-IRA work plan is organized into the following sections:

« Site Characterization - Section 1 1 .2 of this work plan discusses the site and its environs,
and presents a conceptual site model describing sources, potential migration pathways,
and potentially impacted media.

• Hazard Identification - Section 1 1 .3 of this work plan presents a discussion of how site
data will be summarized, and a description of the process used for the selection of
constituents of potential concern (COPCs) to be evaluated quantitatively in the risk
assessment.

«> Dose-Response Assessment •- Section 1 1 .4 of this work plan presents a discussion of the
dose-response assessment process. The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC. Both potential carcinogenic and
noncarcinogenic effects will be considered. The most current USEPA-verified close-
response values will be used when available.

» Exposure Assessment - Section 1 1 .5 of this work plan presents a discussion of the
exposure assessment process. The purpose of the exposure assessment is to provide a
quantitative estimate of the magnitude and frequency of potential exposure to COPCs by a
receptor. Potentially exposed individuals, and the pathways through which those
individuals may be exposed to COPCs are identified based on the physical characteristics
of the site, as well as the current and reasonably foreseeable future uses of the site and
surrounding area. The extent of a receptor's exposure is estimated by constructing
exposure scenarios that describe the potential pathways of exposure to COPCs and the
activities and behaviors of individuals that might lead to contact with COPCs in the
environment.

()cffî
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RI/FS Support Sampling Plan
Sauget Area 2, Sauget, III..
Apri l 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

• Risk Characterization - Section 1 1 . 6 of this work plan presents a discussion of the risk
characterization process and uncertainties associated with the risk assessment process.
Risk characterization combines the results of the exposure assessment and the toxicity
assessment to derive site-specific estimates of potentially carcinogenic and
noncarcinogenic risks resulting from both current and reasonably foreseeable future
potential human exposures to COPCs. The results of the risk characterization will be used
to identify constituents of concern (COCs), which are the subset of those COPCs whose
risks result in an exceedance of the target risk range of 106 to 10"4 for potential
carcinogens and a target Hazard Index of 1 for noncarcinogens (that act on the same
target organ) (IJSEPA, 1990; 1991b) .

» Within any of the steps of the risk assessment process described above, assumptions
must be made due to a lack of absolute scientific knowledge. Some of the assumptions
are supported by considerable scientific evidence, while others have less support, The
assumptions that introduce! the greatest amount of uncertainty in this risk evaluation will be
discussed in the Risk Characterization section of the HHRA report.

« Summary and Conclusions - Section 1 1 .7 discusses the summary and conclusions section
of the final report.

« References - Section 1 1 .8 presents the references used in this work plan.

1 1 ,2 Site Characterization

The Sauget Area 2 Sites as defined in the AOC, encompass Sites O, P, Q, Ft, and S located
within the Villages of Sauget and Cahokia, St. Clair County, Illinois. In addition, a field area
immediately south of Site Q will be investigated. A detailed description of the Sites is presented
in Section 2 of this RI/FS SSIP. This work plan addresses the following media:

• Groundwater and leachate as identified in the SSP;
• Surface and subsurface soil as identified in the SSIP;
• Surface water and sediment collected from the Mississippi River and Site Q, if present,

as identified in the SSP; and
» Game fish collected from the Mississippi River and Site Q, if present, as identified in the

SSP.

i5(f^
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RI/FS Support Sam p I ing Plan
Sauqet Area 2, Sauget, IL
April 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

To guide identification of appropriate exposure pathways for evaluation in the risk assessment,
a conceptual site model (CSIVI) for human health has been developed. The purpose of the CSM
is to identify sources, potential migration pathways of constituents from sources to media where
exposure can occur, and to identify potential human receptors. Potential exposure pathways
and potential receptors are discussed in Section 1 1 .5 .

Conceptual Site Model

For the purposes of this CSM, the sources of constituents in environmental media are assumed
to be the Sauget Area 2 Sites O, P, Q, Ft, and S.

•*

Constituents in the Sites may have discharged to soils and from there leached to underlying
groundwater. Volatile organic compounds (VOCs) in groundwater and/or leachate may
volatilize into outdoor air and may infiltrate into indoor air in overlying buildings. Constituents in
groundwater may discharge to the Mississippi River and to the Site Q ponds. Game fish in
these water bodies may have accumulated constituents present in surface water and/or
sediments. Figure 11-1 presents a 'CSM for Sauget Area 2. The CSM identifies potential
sources, potential environmental release mechanisms, potential exposure pathways, potential
exposure routes, and potential human receptors. Those potentially complete exposure
pathways to be considered for further evaluation in the risk assessment are identified.
Receptors and pathways are discussed in more detail in Section 1 1 1 ,5 ,

USEPA states that, "Sites that are surrounded by operating industrial facilities can be assumed to
remain as industrial areas unless there is an indication that this is not appropriate"" (USEPA,
1991b). This is consistent with the statement in the NCP that "... the assumption of future
residential land use may not be justifiable if the probability that the site 'will support residential use
in the future is small"1 (USEPA, 1990).

The Sites covered by the AOC have been used for industrial purposes for many years and use of
these areas is expected to remain industrial. Therefore, receptors have been identified in the CSM
based on an industrial land use scenario.
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RI/FS Support Sampl ing Plan
Sauget .Area 2, Sauget, IL
April! 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

The CSM is meant to be a "living" model that can be updated and modified as additional data
become available. The exposure scenarios proposed for quantitative evaluation in the risk
assessment (see Section 1 1 . 5 ) have been identified based on this current CSM. However, the
CSM will be reviewed and, modified, as necessary, once the analytical data from the SSP
program have become available. Any substantial changes in the CSM and, subsequently, the
pathways for quantitative evaluation, will be discussed with USEP'A prior to conduct of the risk
assessment.

1 1 ,3 Hazard Identification

The purpose of the hazard identification process is two-fold: 1) to evaluate the nature and extent
of release of constituents present at the site; and 2) to select a subset of constituents identified
as COPCs for quantitative evaluation in the risk assessment. This step of the risk assessment
will involve compiling and summarizing the RI/FS SSP data for the risk assessment, and
selecting COPCs based on a series of screening steps.

11.3.1 Data Coirnpillatioini

The RI/FS SSP has been developed to 'address the potential media and migration pathways
identified in Section 1 1 .2 . Sampling to be conducted in support of the IHIHIRA include the
following:

» Shallow groundwater (the uppermost interval sampled from each groundwater sampling
location);

« Leachate;
« Surface soil (0 - 0.5 feet below ground surface •••• logs);
« Subsurface soil (unsaturated soil 0.5 feet bgs to 6 feet bgs);
« Surface water;
« Sediment;
« Game fish fillet tissue; and
« 24-hour air samples.
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RI / F S S u jp p o rt S a m p I i n g PI a n
Sauget Area 2, Sauget, !IL
A prill 15, 2002 ' HUMAN HEALTH RISK ASSESSMENT WORK PLAN

Analytical data for use in the HHIRA from background or reference locations will be available for
the following media:

» Surface soil;
» Subsurface soil;
« Upgradient groundwater;
« Upstream surface water;
» Upstream sediment;
« Fish tissue; and
« Upwind 24-hour air samples.

The RI/FS SSP identifies the suites of analytes for each medium. Groundwater, leachate,
surface water, sediment, soil and air samples will be analyzed for VOCs, semi-volatile organic
compounds (SVOCs), pesticides, herbicides, polychlorinated biphenyls (PCBs), metals, and
dioxins. Game fish fillet tissue will be analyzed for SVOCs, pesticides, herbicides, PCBs,
metals, and dioxins, The sampling program is discussed in detail in Sections 6.0, 7.0, 8.0, and
9.0 of this RI/FS SSP.

Because the air samples are 24-hour samples co'lleded at a single time point, they will not be
used in the calculation of risks in the HHIRA. However, the data will be compared to USEPA
Region 9 Preliminary Remediation Goals (PRGs) for air (USEPA, 2000a).

Analytical data collected in support of the SSP will be compiled and tabulated in a database for
statistical analysis. Summary statistics tables will be developed for each medium in each area,
and will present for each constituent the minimum and maximum detected values, the arithmetic
mean, the 95th percentile upper confidence limit (95% IJCIL) on the arithmetic mean (USEPA,
'I992b), and the frequency of detection,

The following guidance documents will be used to calculate summary statistics and select
exposure point concentrations (EPCs) for the COPCs:

FILEK:\ENVIRON\23-200100M.OO (SAZMpfil 15 2002 mportlWokmw lUiltM'UWUoC

Rev, 3 Page 11 -7



RI/FS Support Sampling Plan
Sauget Area 2, SaugetJL
Apri l 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

• Risk Assessment Guidance for Superfund: Volume I - Human Health Evaluation
Manual, Part A (USEPA, 1989a) ;

• Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA.
1992b ) .

The EPC is defined as the 95% LICL or the maximum concentration, whichever is lower
(USEPA, 1992b), or the arithmetic mean concentration, depending on the exposure scenario
(see Section 1 1 .3 . 1 ,2 ) . Several statistics for the data must be calculated before the EPC can be
determined. Section 1 1 .3 . 1 . 1 describes how these summary statistics are calculated. Section
1 1 . 3 . 1 . 2 describes hew this information is used to select EPCs for the risk assessment.

1 1 .3. 1 , 1 Summary Statistics

Summary statistics will be calculated based on the following. Constituents analyzed but never
detected in a particular medium will not be included in the summary statistics for that medium. For
constituents detected at least once in a particular medium, samples reported as "non-dletect"1 by the
laboratory will be assigned a value of one-half the sample quantitation limit in calculating summary
statistics (USEPA, 1989a). Duplicate sample results will be averaged and treated as a single
sample result when compiling summary statistics {USEPA, 1989b).

The calculation of the 95% LICL for a dataset appropriate for a risk assessment is dependent on
the distribution of the data (USEPA, 19926). If the data are normally distributed, the 95% UCL
is calculated using the t-statistic (USEPA, 1992b) as follows:

where:
x = arithmetic mean of the untransformed data
t = the student-! statistic for n-1 degrees of freedom
n :::: the number of samples in the population
SD ::= the standard deviation of the untransformed data

However, if the data are lognormally distributed, the 95% UCL is calculated using the
transformed data set and the H-statistic (USEPA, 1992ib). The data are "transformed" by using

iFi[]Eic:vi=tiiii]ii;)î Hw^^
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RI/FS Support Samp Hi ng Plan
Sauqet Area 2, Sauget, III..
Apri l 15, 2002 " ' HUMAN HEALTH RISK ASSESSMENT WORK PLAN

the natural logarithmic function, i .e., by calculating ln(x) for each x value in the data set using
the following equation:

where:
e :::: base of the natural log, equal to 2.718
x :::: mean of the transformed data
SD = standard deviation of the transformed data
l-l = H-statistic
n :::; the number of samples in the population

The l-statistic and H-statistic values will be obtained from Gilbert ( 1987) . There is currently a
debate within LISEIPA on whether the H-statistic is an appropriate metric to be used to describe
the upperbound of a non-normally distributed sample population for environmental programs
(USEPA, 1998b). USEPA Regions 4 and 6 have recently accepted alternative methods for
defining the upperbound concentration; these and the most current guidance available at the
time of the conduct; of the risk evaluation will be considered in the development of summary
statistics for use in the HHRA.

The W-statistic test (Gilbert, 1987) is one.test that can be used to determine whether a dataset is
either moire normally or lognormally distributed (USEPA, 1992b). The W-statistic will be calculated
for each CO PC in each medium for both the transformed and untransformed datasets. This
information will: be used as described below.

11 ..3,11 ,.2 Selection of Exposure Point Concentrations

Because in many instances the W-statistic can not definitively describe the distribution as either
normal or lognormal, and because there is no guidance as to how to choose an EPC when the
dataset is neither normal nor lognormal, EPCs for upperbound or reasonable maximum
exposure (RME) scenarios will be chosen using the following steps for each COPC in each
medium if the t-statistic and H-statistic approach is used:
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• The maximum value, the 95% UCL (untransformed) and the 95% UCL (transformed) will
be calculated;

• The W-test will be performed on the untransformed and the transformed data;
• The W-test values will be compared;
» If the untransformed data have the higher W-statistic, the lower of the 95% UCL

(untransformed) and! the maximum value will be chosen as the EPC; and,
» If the transformed data have the higher W-statistic, the lower of the 95% UCL

(transformed) and the maximum value will be chosen as the EPC.

Arithmetic mean concentrations will be used as EPCs for COPCs for the most likely exposure
(IVII..E) scenarios. Tables presenting the EPC selection data for each medium will be presented
in the report.

1 1 .3 .2 Selection of Constituent!! of Potential Co nceirn

COPCs are a subset of the complete list of constituents detected in site media that are canriiedl
through the quantitative risk assessment process. Selection of COPCs focuses the analysis on
the most likely risk "drivers." As stated in IJSEIPA guidance (USEPA, 1993):

"Most risk assessments are dominated by a few compounds and a few routes of exposure.
Inclusion of all detected compounds at a site in the risk assessment has minimal influence
on the total risk. Moreover, quantitative risk calculations using data from environmental
media that may contain compounds present at concentrations too low to adversely affect
public health have no effect on the overall risk estimate for the site. The use of a toxicity
screen allows the risk assessment to focus on the compounds and media that may make
significant contributions to overall risk."

Therefore, COPCs will be identified by comparing constituent-specific analytical data for
environmental media to appropriate screening criteria and conducting a quantitative risk
assessment for those constituents detected in an environmental medium in excess of the
screening criteria,

Rev. 3 Page 111 -10



Rl/FS Support: Sam piling Plan
Sauqet Area 2, Sauqet, III..
April 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

Several factors are typically considered in selecting COPCs for a site, including background,
frequency of detection, and toxicity, including essential nutrient status. Risk calculations will be
conducted using the COPCs identified in this step.

COCs will then be identified in the risk characterization of the HHIRA as those constituents
whose risks result in an exceedance of the target risk range of 1C)'6 to 10"" for potential
carcinogens and a target Hazard Index of 1 for noncarcinogens (that act on the same target
organ), (USEIPA, 1990, 199lib) . Remedial goals will be developed for COCs based on the
exposure pathways evaluated in the risk assessment.

The steps to be used to identify COPCs are presented below.

I I .3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

A frequency of detection screen will be conducted on each medium (e.g., surface soil,
subsurface soil, etc.). Constituents that are detected in fewer than 5% of samples, provided 20
samples are available, will not be included as COPCs. However, some of these constituents
may be retained as COPCs based on professional judgment, considering factors such as the
presence of a hotspot. In addition to the frequency of detection screen, essential nutrients (i .e.,
calcium, iron, magnesium, sodium and potassium) will not be included as COPCs (USEIPA,
1989a).

III,.3.,2.,2 Comparison ito Backgirouind

Background! and upgradient samples to be collected in the vicinity of the Sites present information
on levels of constituents typical for the local area. The purpose of comparing site conditions to
local background is to determine if site concentrations of constituents are representative of
background concentrations, which, therefore, should not be included in risk calculations.
Background comparisons will be conducted for each medium using site-specific background data.
These background data will be evaluated in the context of data from the two southern background
locations from Sauget: Area 1 and other published information such as concentrations for rural and
urban areas of Illinois published by the Illinois Environmental Protection Agency (IEPA, 1994,
1998).
FOn;i3i=Hi;iiiFK3lsS:££;K^^
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The procedure for determining whether a constituent concentration is consistent with
background will follow that developed by USEPA Region 4 (USEPA, 2000b). Maximum
detected concentrations of constituents in environmental media at the site will be compared
against two times the arithmetic mean site-specific background concentration. USEPA Region
4 states, that although RAGS (USEPA, 1989a) allows the use of statistics in data evaluation,
statistics may not be sufficiently conservative at this stage of the risk evaluation; and in most
cases, there are not a sufficient number of samples for conducting a statistical analysis.
Therefore, if maximum concentrations of constituents in an area are found to be less than two
times the average background concentrations, then those constituents can be eliminated from
quantitative evaluation in the risk assessment. Constituents whose concentrations are found to
be above typical local background levels will be retained for evaluation in the next step of the
hazard identification process (Toxicity Screen).

1 1 .3 .2 .3 Toxicity Screen

A toxicity screen will be performed in accordance with USEPA Region 5 guidance (USEPA,
1998c). USEPA Region 5 guidance identifies the following three sources as appropriate
screening levels for soil, in order of preference:

1) Most recent generic soil screening levels (SSLs) developed and presented in .Appendix
A of the Soil Screening Guidance (USEPA, 1996b). The SSLs are based on ingestion
and inhalation (direct contact) and soil-to-groundwater exposure pathways for a
residential scenario.

2) Site-specific SSLs derived using the methodology outlined in the above reference,
3) Most recent USEPA Region 9 PRGs (USEPA, 2000a).

The USEPA Region 9 PRGs are more comprehensive because values are provided for a longer-
list of constituents, and PRGs are available for both residential and industrial scenarios,
Therefore, USEPA Region 9 PRGs for industrial soils and ambient air will be used to identify
COPCs in soil and sediment, and to evaluate the 24-hour air data, respectively.

Groundwater in Sauget Area 2 is classified! as Class I by IEPA. Groundwater in Sauget Area 2
is not used as a source of drinking water and there are ordinances in effect in the Villages of
i=iiIin<;ii!;S5iR5S!!£̂ ^^
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Sauget and Cahokia (see information provided in Appendix 2) that prohibit the use of
groundwater as drinking water. Therefore, groundwater will not be evaluated as a source of
residential or industrial drinking water in the risk assessment. The risk assessment will evaluate
potential incidental exposure to constituents in groundwater and/or leachate via volatilization of
constituents to indoor and outdoor air, and via direct contact with groundwater and/or leachate
during excavation activities. To provide a Class I evaluation of groundwater in Sauget Area. 2,
constituent concentrations in groundwater will be compared to IIEPA Class I standards (35 I I I .
Aclrn. Code 620.410) . In a separate comparison, for the identification of COPCs to be evaluated
quantitatively for the groundwater and surface water scenarios addressed in the risk
assessment, constituent concentrations will be compared to IE-PA Class III standards (35 III .
Adm. Code 620,420).,

For the Class I groundwater comparison, where Class I standards are not available, federal
maximum contaminant levels (MCLs) (USEPA, 2000c) will be used; where MCLs are not
available, the IIEPA remediation objectives for Class I groundwater will be used (IEPA, 1998);
where these are not available, the most current USEPA PRGs (USEPA, 2000a) for tap water
will be used.

Fish tissue data will be compared to the USEPA Region 3 Risk-Based Concentrations (IRIBGs)
for fish (USEPA, 2000d).

The PRGs and RBCs are periodically updated by USEPA. The most current criteria available
will be used in the selection of COPCs. Constituents with maximum concentrations less than or
equal to the screening criteria will not be included as COPCs, If no COPCs are identified for a
medium, that medium will not be evaluated quantitatively in the IHIHRA..

Tables presenting the results of each screening step will be presented in the risk assessment
report. The final list of COPCs for inclusion in the risk assessment will also be presented in the
risk assessment and included in all subsequent risk calculations.

FILEKftENVIRON\23-20010024.00 (SA2)\Aprll 15 2MB reportsWollIRM ltS2041502.doc
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1 1 .3 .2 .4 Data Quality Levels

The criteria identified in Section 1 1 . 3 . 2 . 3 have been used to develop the data quality levels
(DQLs) to be used to identify appropriate practical quantitation limits (IPQLs) for laboratory
methods for the analytical! program. The DQLs and PQLs are discussed in greater detail in the
Quality Assurance Project Plan (QAPP) for Sauget Area 2 (see Volume 2IB of the RI/FS SSP).
The DQLs for the HHRA are presented in Appendix 5. The DQLs for soil and sediment are
based on USEPA Region 9 PIRGs (USEPA, 2000a) for residential soil, the DQLs for surface
water and groundwater are based on the Class I groundwater standards (35 I I I , Adm. Code
620.410) and the hierarchy identified in the previous section. The DQLs for fish tissue are
based on the USEPA Region 3 RBCs (USEPA, 2000d) for fish, and the DQLs for air are based
on the USEPA Region 9 PRGs (USEPA, 2000a) for ambient air.

1 1 .4 Dose-Res ponse Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects
a constituent may potentially cause, and to define the relationship between the close of a
constituent and the likelihood or magnitude of an adverse effect (response).

Adverse effects are defined by USEPA as potentially carcinogenic or noncarcinogenic (i.e.,
potential effects other than cancer). Dose-response relationships are defined by USE-PA. The
dose-response values for potentially carcinogenic effects are termed Cancer Slope Factors
(CSFs) or Unit Risk Factors, and close-response values for noncarcinogenic effects are termed
Reference Doses (RfDs) or Reference Concentrations (RfCs). These values are available from
USEPA sources, such as USEPA's Integrated Risk Information System (IRIS), an on-line
computer database (USEPA, 2000e), and the Health Effects Assessment Summary Tables
(HEAST) (IJSEPA, 1997b). Both sets of potential health effects will be evaluated in the risk
assessment. The USEPA National Center for Environmental Assessment (NICEA) will be
consulted if a constituent does not have a dose-response value in either IRIS or HEAST.
Appropriate criteria may also be derived by qualified toxicologists using current USEPA-approved
methodologies.

F1LEK:\ENVIROM23-20010024.00 (SA2)MprU 115 2002 reportsWolume AS2041502.doc
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Dose-response values used in the risk assessment will be presented in tabular format. For
each constituent the table will present the Chemical Abstracts Service (GAS) registry number,
dose-response value, source, study animal, study method, and where appropriate, target: organ,
critical effect, uncertainty factors, and confidence level.

Dose-response values are available for inhalation and oral exposures. Oral dose-response
values will be used to evaluate dermal exposures, provided appropriate dermal absorption
values are available. COIPCs will be evaluated quantitatively for the dermal exposure pathway.
For inhalation pathways, reference concentrations (in units of rng/nn3) will be converted! to
reference doses (in units of mg/kg-day) for calculating risk for systemic toxicants. For direct
acting toxicants, the oral, dermal, and inhalation pathways will be evaluated separately.

1 1 ,,4.1 RGB Dose- Response

Risks from potential exposures to RGBs will be calculated using the most current guidance
available from USE-PA. Currently, USEPA-approved guidance is provided in IRIS (USEPA,
2000e). Total PCB concentrations will be calculated by summing the separate homolog
concentrations. The total PCB concentrations will be multiplied by the verified cancer slope
factors listed in IRIS (USEPA, 2000e). Guidance provided in IRIS specifies three tiers of human
slope factors for environmental RGBs: high risk and persistence, low risk and persistence, and
lowest risk and persistence. The choice of slope factors for use depends on the medium of
exposure and PCB chlorine content, as outlined in IRIS (USEPA, 2000e). Thus, a slightly differing
approach to calculating potential cancer risks will be taken for different media.

Non-cancer risks from potential exposures to RGBs will be calculated using the most
conservative RID for a PCB mixture. In addition, uncertainty surrounding the use of USEPA-
verified toxicity criteria will be discussed,

1 1 .4.2 D iioxii n Dose-Res po rise

The potential carcinogenic effects associated with exposure to dioxin and furan congeners in
environmental media will be assessed in accordance with the approach developed by USEPA
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( 1989c) or final guidance available at the time the risk assessment is conducted. Risks will be
calculated for 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) and the dioxin and furan
congeners using the cancer slope factor for 2,3,7,8-TCDD listed in HEAS'T (USEPA, 1997b) and
using toxic equivalency factors (TEFs). TEFs are fractions that equate the potential toxicity of
each congener to that of 2,3,7,8-TCDD. The World Health Organization (WHO) (Van den Berg et
al., 1998) has assigned a TEF to each of the dioxin and furarii congeners. The TEFs are listed in
Table 1 1 - 1 . The exposure point concentration for each dioxin and furan congener will be
multiplied by its TEF, resulting in a TCDD toxic equivalence concentration (TCDD-TEQ). The
TCDD-TEQ! values for each of the congeners will then be added together. The cancer slope
factor for 2,3,7,8-TCDD will then be used to calculate potential carcinogenic risks resulting from
potential exposure to 2,3,7,8-TCDD, and the dioxin and furan congeners.

1 1 .5 Expos LI ire Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPCs retained for quantitative evaluation in the HHRA. The first
step in the exposure assessment process is the characterization of the setting of the site and
surrounding area. Current and potential future site uses and potential receptors (i.e., people who
may contact the impacted environmental media of interest) are then identified. Potential exposure
scenarios appropriate to current and potential future site uses and receptors are then developed.
Those potential exposure pathways for which COPCs are identified and are judged to be
complete will be evaluated quantitatively in the risk assessment. Reasonable maximum exposure
(RIME) assumptions, and most likely exposure (MILE) assumptions based on appropriate USEPA
guidance, will be employed in the quantitative risk assessment.

1 1 . ,5. 1 Identification of Potential Exposure Scenarios

Exposure scenarios are developed on the basis of the CSM for a site. The CSM for this study
was presented in Section 1 1 .2 (Figure 1 1-1 ) . The CSM 'was used to develop the potential
exposure scenarios identified below. The receptor scenarios are summarized on Table 11-2.
Sauget Area 2, as identified by the AOC, has been used for industrial purposes for many years
and use of these areas is expected to remain industrial. Therefore, industrial/commercial
receptors will be evaluated for each site. Access to Sites O, IP, Q, and part of S is unrestricted.
ii[IR:5=iiiiii?cw3:£:SS^
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Site R is fenced and monitored by a 24-hour security camera. The southern portion of Site S is
fenced. Although access is restricted in some areas, a trespasser receptor'will be evaluated for
each site as well as for the Mississippi River. Recreational use of the Mississippi River and the
Site Q ponds for fishing will also be evaluated. If COPCs are identified for soils in the field area
located just south of Site Q, the industrial/commercial receptors and the trespasser receptoir will
be evaluated for this area.

The exposure scenarios that will be evaluated are described below.

An orvsite o_yJWp^rJn^stria[_worker will be evaluated at each Site for potential exposure to
COPCs where identified in surface soil, and td-COPCs that may volatilize into outdoor air from
subsurface soil and underlying ground water. Therefore, a potential total of six outdoor industrial
worker receptors will be evaluated in the risk assessment.
A cojistr^ctjorj/ujilityj^ will be evaluated for potential exposure at each Site to constituents
in surface and subsurface soils. Construction/utility work is assumed to occur to a depth of 12
to 15 feet bgs. This depth is based on the depth of utilities in the area. This depth will be
adjusted if necessary based on results of the R.I. Where the water table surface lies within this
interval, the construction worker will -be evaluated for potential contact with COPCs in
groundwater during excavation. The construction worker will also be evaluated for potential
contact with COPCs in leachate during excavation. Therefore, a potential total of six
construction/utility worker receptors will be evaluated in the risk assessment.

An pn-site indoor industrial worker will be evaluated at each Site for potential exposure to
COPCs via inhalation of volatile constituents present in indoor air due to vapor intrusion from
groundwater and/or leachate. Analytical data for shallow groundwater collected from the RI/FS
SSP wells will be used in the risk assess me int. Therefore, a potential total of six indoor
industrial worker receptors will be evaluated in this risk assessment.

A trespassing_teenager will be evaluated at each Site for potential exposure to COPCs where
identified in surface soil, and to COPCs that may volatilize into outdoor air from subsurface soil
and underlying groundwater. The trespasser receptor for Site Q will also be evaluated for
potential exposure to COPCs where identified in surface 'water and sediment in the Site Q
i=OS^5iSfRoSi;iI3i)(fih^^^
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ponds. In addition, a trespasser receptor will be evaluated for potential; exposure to COPCs
where identified in surface water and sediment in the Mississippi River. Analytical data for the
Mississ ippi River surface water and sediment transect points located closest to the shore will be
used in the risk assessment. Therefore, a potential total of seven trespasser receptors will be
evaluated in the risk assessment. The trespasser risks will be evaluated separately as well as
each in conjunction with the Mississippi River trespasser risks.

Incidental ingestion and dermal contact with surface water and sediment and ingestion of game
fish will be evaluated for two recreational fisher_recep_tors: a Mississippi River fisher and a Site
Q ponds fisher. The Mississippi River fisher will be evaluated using analytical data for fillets of
game fish (catfish) collected in the Mississippi1-River, and analytical data for surface water and
sediments from the transect points located closest to the shoreline. The Site Q ponds fisher will
be evaluated using analytical data for surface water and sediment collected from the ponds, and
for game fish fillets, if appropriate fish are located for collection in the ponds. There are
historical reports of fishing activity in these ponds; therefore, if fish are not captured, models will
be used to predict fish tissue concentration from surface water or sedlinnent data (see Section
1 1 .5 .5) .

Groundwater is not used as a source of drinking water in the area. Surface water serves as the
source of the municipal water supply, and groundwater use is prohibited by the Villages of
Sauget and Cahokia (see the information provided! in Appendix 2). Therefore, groundwater will
not be evaluated as a source of residential or industrial drinking water in the risk assessment.
However, as noted in Section 1 1 .3 .2 .3 , groundwater analytical data will be compared to Illinois
Class I groundwater standards as part of the risk assessment.

Final receptor selection will be made once site analytical data have been evaluated and COPCs
identified. If no COPCs are identified in a particular medium (e.g., fish), and/or the potential
exposure pathway, upon further investigation, is judged to be incomplete (e.g., recreational
fishing), then the exposure scenarios associated with that medium/pathway will not be
quantitatively evaluated in the HHRA. The potential receptors and their associated exposure
scenarios are discussed bellow and summarized in Table 11-2.

FCiSiSniiSTSiCMSiS-iiiiî ^^
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1 1 ,5 ,2 Receptor Identification

The following subsections discuss the para meters that will be used to evaluate each of the
potential receptors in the HHRA. Both RME and MLE scenarios will be evaluated for each
receptor. As noted in Table 1 1 -2 , a total of 27 receptors will each be evaluated for RME and
MILE scenarios. Exposure factors common to several of the receptors are discussed in Section
1 1 .5 .3 .

1 1 .5 .2 . 1 Indoor I Industrial Worker

Exposure assumptions for the indoor industriaKworker under the RME and MLE scenarios are
shown in Table 1 1-3, Where depth to groundwater is shallow (less than 25 to 30 feet bgs), it is
possible an indoor industrial worker may be exposed indirectly to shallow groundwater/leachate
via inhalation of volatile COPCs migrating from groundwater and the subsurface to indoor air of an
industrial/commercial building.

11 .5.2.2 Outdoor lirndysltrial Worker

Exposure assumptions for the outdoor industrial 'worker under the RME and WILE scenarios are
shewn in Table 11-4. The outdoor industrial worker may contact COPCs in surface soil via
incidental ingestion and derma! contact, and may inhale COPCs via volatilization from the surface
and subsurface, and via particulate emissions from the surface. In addition, where depth to
groundwater is shallow (less than 25 to 30 feet bgs), it is possible an outdoor industrial worker
may be exposed indirectly to shallow groundwater/leachate via inhalation of volatile COPCs
migrating from groundwater and the subsurface to outdoor air.

11 .5.2.3 Construction/Utility 'Worker

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are
shown in Table 11-5. Exposure media of interest in the evaluation of potential risk to a future
construction/utility worker will potentially include surface soil, subsurface soil, leachate, and
groundwater. Construction/utility 'work is assumed to occur to a depth of 12 to 15 feet bgs.
Where the water table surface lies within this interval, the construction worker will be evaluated for
FILEK:tENVIRONV23-20010024.00(SA2)*April 18 2002 rapofteVVoluim l\S:m4'l!»m.<loc
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potential contact with COPCs in groundwater during excavation. Data for shallow groundwater
and leachate will be combined and evaluated as one medium. Exposure could occur via
incidental ingestion of and derma! contact with soil and shallow groundwater and/or leachate and
via inhalation of fugitive dust and/or vapors from soil and groundwater and/or leachate. The soil
ingestion irate listed in Table 11-5 for the construction worker under the MLE scenario is discussed!
in Section 1 1 .5 .3 .

1 1 .5 .2 .4 Trespassing Teenager

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are
shown in Table 11-6. It is assumed that this receptor can be exposed to COPCs in surface soil
via incidental ingestion, dermal contact, and! inhalation of volatiles and particulates, and can be
exposed indirectly to subsurface soil and/or groundwater via inhalation of volatile COPCs. Due to
the remoteness of the sites, it is assumed that this receptor may be on the site for two hours per
event; however, the receptor's entire daily exposure to soil via ingestion and dermal contact is
assumed to come from the Sites. In addition, this receptor may be exposed to COPCs in
sediment and surface water in the Mississippi River or the Site Q ponds. It is assumed that
contact with surface 'water and sediment occurs continuously for 1 hour per event,

11. .5.2.5 Recreational Fisher

Recreational; fishing takes place in the Mississippi River and there are reports of fishing
occurring in the Site Q ponds. As constituents in groundwater may discharge to these water
bodies, COPCs may be present in surface water, sediment, and fish tissue. Therefore, a
recreational fisher has the potential to be exposed to site-related COPCs through ingestion of
fish and incidental ingestion and dermal contact with surface water and sediment. Recreational
fishing will be evaluated separately for the Mississippi River and the Site Q ponds. The
exposure assumptions for the fisher for the RME and MLE receptors are summarized in Table
11-7.
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1 1 .5 .3 Exposure Parameters

1 1 .5 .3 . 1 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently,
there are little or no reliable quantitative data available for estimating adult soil ingestion rates.
USEPA risk assessment guidance suggests a soil ingestion irate of 50 rng/clay for adults in an
industrial scenario (USEPA, 1991 a),

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day
in their supporting evidence for the commercial/industrial soil ingestion rate of 50 rng/clay in the
"Standard Default Exposure Factors" Directive (USEPA, 1991 a); the 480 mg/day value was not
presented in the table of default exposure factors, The Agency states: "For certain outdoor
activities in the commercial/industrial setting (e.g., construction or landscaping), a soil ingestion
rate of 480 rng/clay may be used; however, this type of work is usually short-term and is often
dictated by the weather. Thus, exposure duration would generally be less than one year and
exposure frequency would vary according to site-specific construction/maintenance plans."
However, some regions and state agencies have stipulated the use of this value to evaluate a
construction worker exposure scenario. The Hawley (1985) study, which is the basis for the soil
ingestion rate of 480 mg/day, was recently reviewed by the USEPA (USEPA, 1997a), 'which
stated that, "Given the lack of supporting measurements, these estimates must be considered
conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the
hands at: a loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to
foe 0.005 cm deep, a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived
soil-to-skin adherence loading of 3.5 mg/cm2 and assuming that the amount of soil covering a
fraction of the hands (approximately 70 cm2) is ingested! twice a day, Hawley calculated a soil
ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was
performed before any of the quantitative fecal tracer soil ingestion studies for either children or
adults were conducted (Calabrese et a!., 1989; Davis et all., 1990; Clausing et al., 1987;
FILEK:\ENV1RON\23-20010024.00 (SiAZJMpftllll IS 2002 iriiportsWoliimHl nS2041502.doc
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Calabrese et a l . , 1990). Thus, the estimate of 480 ring/day predates all of our current knowledge
about soil ingestion among both children and adults, as well as recent published data on soil-to-
skin adherence rates.

In 1993, USEPA sponsored a workshop to evaluate soil-to-skin ad he ire nee data. As a result, a
study to determine a more accurate characterization of soil-to-skin adherence was sponsored;
by the USEPA and conducted by .John C. Kissel and associates at the University of Washington
(Kissel et all., 1996; Holmes et all., 1998). The intent of this study was to resolve uncertainties
and develop more accurate measures of soil-to-skin loading rates for individuals involved in
various occupational and recreational activities. As reported in the Exposure Factors Handbook
(EFH) (USEPA ,11997'a), soil loading on skin surfaces as a result of various occupational and
recreational activities was directly measured. This study indicates that soil loadings vary with
the type of activity and the body parts contacted. As one would expect, adherence appears to
be (greatest during outdoor activities such as farming and gardening, and more soil/dust tends to
adhere to the hands and knees than to other areas of the body.

Average hand soil loading factors are as presented in the EFH (USEPA, 1997'a) for the adult
outdoor workers evaluated by Kissel and Holmes. In every case, soil adherence during
occupational exposure was measured to be considerably lower than Hawley's estimate of 3.5
mg/cm2. The range of soil adherence loadings measured by Kissel and Holmes falls 'within the
USEPA range of 0.2 to 1.0 mg/cm2 (USEPA, 1992c).

For this evaluation, the construction worker receptor is assumed to be exposed to COPCs in
surface and subsurface soils during excavation activity. Based on this exposure scenario, the
"farmer" receptor provided in the EFH is considered to provide an upper-bound estimate of soil
adherence. A soil ingestion rate can be calculated by substituting the soil adherence value for
the receptor for the estimated value derived by Hawley (1985), as follows:

480 nig/clay ingestion rate (mg/day)
3.5 ring /cm* soil adherence (ring /cm )

The soil to hand adherence value for the "farmer" is 0.47 mg/cm2. The calculated soil ingestion
value is 64 mg/day; therefore, a soil ingestion rate of 64 mg/day is used for the MILE
construction worker receptor in this risk evaluation.
iOK^JEJvfifiSoSiJî ziic^^
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.Additional support loir this value comes from a new paper by Kissel and coworkers (Kisselet a l . ,
1998) that presents the results of a study of the transfer of soil from hand to mouth by
intentional licking. Soil was loaded onto the skin by pressing the hand onto soil, and the amount
transferred to the mouth was measured. The thumb sucking, finger mouthing, and palm licking
activities resulted in geometric mean soil mass transfers of 7.4 to 16 mg per event. The author
concludes that ""transfer of 1C) mg or more of soil from a hand to the oral cavity in one event is
possible, but requires moderate soil loading and more than incidental hand-to-mouth contact."
However, "the fraction of soil transferred from hand to mouth that is subsequently swallowed is
unknown but may be less than 100 percent." In addition, "the adult volunteers in this study
reported that the presence of roughly1 10 mg of soil in the mouth is readily detected (and
unpleasant). Repeated unintentional ingestidn of that mass of soil by adults therefore seems
unlikely. In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer
per clay."

Therefore, for the MILE scenario, a soil ingestion irate of 64 mg/day is used for the construction
'worker, For the RME scenario, a soil ingestion rate of 100 mg/day is assumed for the
construction worker. This is the adult soil ingestion rate provided by USEPA (1991 a).

11 .5.3.2 Frequency of Exposure to COPCs in Soil

A meteorological factor is generally used to account for the fraction of the year during which
exposure to constituents in soils may occur (Sheehan el: al., 1991 ; USEPA, 1989a). It is
reasonable to assume that diced contact with soil or intrusive activities will not occur for iresidential
receptors during inclement weather, i.e., when it is raining or snowing, 'when the ground is wet or
frozen, or when snow or ice (32 degrees F) are covering the ground. Thus the frequency of
contact with potentially impacted soil is adjusted for these site-specific meteorological conditions
(USEPA, 1989a).
There are only a few metrics that can be used to describe the fraction of the year when
meteorological conditions are likely to limit exposure, These include temperature and the
amount of precipitation per day and per year, which includes rain, snow and ice. While
measures are collected hourly, the National Weather Service (NWS) reports the number of clays
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when precipitation is greater than 0.01 inches (one one-hundredth), greater than 0.1 inches
(one tenth), and greater than 1 inch in their annual summary data. The number of clays with
precipitation greater than 0.1 inches is selected as the best representation of when exposure is
likely to be limited by snow, rain, or ice. The National Oceanographic and Atmospheric
Administration (NQAA) provides daily temperature data, It is assumed that exposure to soils is
limited by temperatures less than 32 degrees F. Therefore, limiting the assumption of exposure
to soils to those days with less than 0.1 inch of precipitation and temperatures above 32
degrees F is reasonable.

Based on ten years of meteorological data ( 1986-1995) for St. Louis provided by NOAA (1996)
and the NWS (1986-1995), a meteorological factor is derived for use in the exposure equations,
On the average, 66 days/year in this area receive 0.1 or greater inches of precipitation, and
there are typically 27 days/year with a mean •temperature of 32 degrees F or below. Accounting
for days when both events occur (assumed to be 10% of the rain days or 6 days/year), the
number of inclement days, 87, can be calculated! (27 + 66 - 6 == 87). It is assumed that these
days are evenly spaced throughout the course of the year. The meteorological factor is then
calculated (87/365 = 24%). Thus it is assumed that exposure to soils will not occur for the
"receptor" 24% of the assumed days of exposure (exposure frequency) due to 'weather
restrictions.

The choice of a precipitation target of 0.1 inches is in keeping with guidance provided in the
Cpmpjlation of Air PplluHpn _ErnissionJFactorsl 'which assumes that soil suspension will not occur
on days with more than 0.01 inches of precipitation (USEPA, 1995b). It is probable, however,
that this metric both over- and under-estimates the potential exposure in some conditions. For,
example, it is possible that some exposure to soils may occur on days when it rains just over 0,11
inches in the early morning and then the ground dries during the course of the clay.
Alternatively, significant rainfall, such as greater than 1 inch, is likely to saturate the soil for
consecutive clays, and several inches of snow (which may fall all on one day with one storm)
may cover the ground and inhibit direct contact for several days. With Ibotlh of these
considerations in mind, it is likely that a meteorological factor based on inclement days defined
as precipitation greater than 0.1 inches and average temperatures less than 32 degrees F is
reasonable.

inu=S;?ii!S\SS<iiiSft55^^
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1 1 . 5 ,4 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at
Sauget Area 2, it is first necessary to estimate the potential exposure dose of each COPC. The
exposure dose is estimated for each constituent via each exposure pathway by which the
receptor is assumed to be exposed. Exposure close equations combine the estimates of
constituent concentration in the environmental medium of interest with assumptions regarding
the type and magnitude of each receptor's potential exposure to provide a numerical: estimate of
the exposure close, The exposure dose is defined as the amount of COPC taken into the
receptor and is expressed in units of milligrams of COPC per kilogram of body weight per day
(mg/kg-day).

Exposure doses are defined differently for potential carcinogenic and noncarcinogenic effects.
The Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from
exposure to a COPC with noncarcinogenic effects. According to USEPA (1989a), the CADD
should be calculated by averagings the dose over the period of time for 'which the receptor is
assumed to be exposed. Therefore, the averaging period is the same as the exposure duration,
For COPC with potential carcinogenic effects, however, the Lifetime Average Daily Dose
(LAIDD) is employed to estimate potential exposures. In accordance with USEPA (1989a)
guidance, the LAIDD is calculated by averaging exposure over the receptor's assumed lifetime
(70 years). Therefore, the averaging period is the same as the receptor's assumed lifetime.
The standardized equations for estimating a receptor's average daily dose (both lifetime and
chronic) are presented below, followed by descriptions of receptor-specific exposure parameters
and constituent-specific parameters.

11.5,4.1! Estimating Potential Exposure to COPCs in Soil

Both incidental ingestion of, and dermal contact with, COPCs in soil are assumed to occur for
many of the receptors. The following equations are used to calculate the estimated exposure.

.Average Daily Dose (Lifetime and Chronic) Following Incidental! Ingestion of Soil (mg/kg-
day):

CSxSIRxEFxEDxAAFdxCFADD: BWxAT
niLIEK:U:NVlR:ONV!;i-;>Wi1()CI24.0iDi (SA2)Mpril IS Z002 raportsWohinM nSZMIMZdoc
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where:

ADD ••-•- Average Daily Dose (mg/kg-day)
CS : : : Soil Concentration (mg/kg soi l)
SIR : : : Soil Ingestion Rate (rng soil/day)
EF ::: Exposure Frequency (clays/year)
ED = Exposure Duration (year)
AAF0

 ::: Oral-Soil Absorption Adjustment Factor (AAF) (chemical-specific)
(unitless)

CF ::: Unit Conversion Factor (kg soil/106 rng soil)
BVV = Body Weight (kg)
AT :::: Averaging Time (days)

Average Daily Dose (Ufetinne and Chronic) Following Dermal Contact with Soil (mg/kg-day):

( CS x SA x AF x EF x ED x AAJF,? x CF
where:

ADD = Average Daily Dose (mg/kg-day)
CS = Soil Concentration (mg/kg soil)
SA =:; Exposed Skin Surface Area (cm2/day)
AF =:: Soil to Skin Adherence Factor (irng soil/crn2)
EF :::: Exposure Frequency (clays/year)
ED == Exposure Duration (year)
AAFd ;::: Dermal-Soil AAF (chemical-specific) (unitless)
CF :::: Unit Conversion Factor (kg soil/106 rng soil)
BW = Body Weight (kg)
AT :::: Averaging Time (days)
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1 1 .5 .4.2 Estimating Potential Exposure via Inhalation

Exposure to COPCs irnigrating from soil or groundwater to air is assurned to occur for many of
the potential receptors. The equation used to estimate exposure to COPCs via inhalat ion is as
follows:

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day):

,,.,,. CAx IRxAAFxETxEFxEDA I i| | ]| _ '
' " ' ' BWxAT

where:

ADD := Average Daily Dose (mg/kg-day)
CA :::; Air Concentration (rng/im3)
IR ::= Inhalation Plate (m3 /hr)
AAFj = Inhalation AAF (chemical-specific) (unitless) •
ET =:: Exposure Time (hours/day)
EF ::: Exposure Frequency (days/year)
ED = Exposure Duration (year)
BW == Body 'Weight (kg)
AT ::= Averaging Time (clays)

11.5.4.3 Estimating Potential Exposure to COPCs from Groundwater

Incidental contact with groundwater or surface water is assumed for several receptors. The
equation used to estimate a receptor's potential exposure via incidental ingestion of
groundwater is:

F1LEK:\ENVIRON\23-20010024.00 (SA2pApril 15 '>M?- niiFnirtsi
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Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (rng/kg-day):

CWx lRxEFxEDxAAF 0
BWxAT

where:

ADD =: Average Daily Dose (rng/kg-day)
CVV = Water Concentration (irng/L)
IR - Water Ingestion Rate (L/day)
EF ::: Exposure Frequency (clays/year)
ED := Exposure Duration (year)'
AAF0 = O rial-Water AAF (chemical-specific) (unitless)
BVV = Body Weight (kg)
AT ::: .Averaging Time (days)

The equation used to estimate a receptor's potential exposure via dermal contact with
groundwater is as follows:

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water (mg/kg-

ADD: CVV xSA x PC x ET x EF x ED x AAFd x CF
BWxAT

day):

where:
ADD =: Average Daily Dose (mg/kg-day)
CVV = Water Concentration (mg/L)
SA = Exposed Skin Surface Area (cm2)
PC = Dermal Permeability Constant (cm/hr) (chemical-specific)
ET = Exposure Time (hours/day)
EF = Exposure Frequency (days/year)
ED = Years Exposed (year)

Rev. 3 Page 11 -28



RI/FS Support Sampl ing Plan
Sauget Area 2, Saiuget, IL
Aprii 15, 2002 " HUMAN HEALTH RISK ASSESSMENT WORK PLAN

AAFC|
 ::: Dermal-Water AAF (chemical-specific) (unitless)

CF = Unit Conversion Factor (L./1l03cm3)
BW = Body Weight (kg)
AT =; Averaging Time (days)

11 .,6.4.4 Estimating Potential Exposure From Food Consuiriplion

A recreational fisher may be exposed to COPCs through ingestion of fish obtained frorn the
Mississippi River or the Site Q ponds. The equation used to estimate a receptor's potential
exposure via food consumption is:

*

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (ring/kg-

CIFxI IRx AAFxEFxED
''" " = ATxBW

day):

where:

ADD = Average Daily Dose (mg/kg-day)
CF = Concentration in Food (irng/kg)
IR ™ Ingestion Rate (kg/day)
AAF ::: Oral-diet AAF (chemical-specific) (unitless)
EF ::: Exposure Frequency (clays/year)
ED ::: Exposure Duration (years)
AT ::: Averaging Time (days)
BW ::: Body Weight (kg)

111 .5,4,5 Absorption Adjus'tinent Factors

Absorption adjustment factors (AAFs) are used in risk assessnment to account for absorption
differences between humans exposed to substances in environmental situations and
experimental animals in the studies used to derive dose-response values.

iFSlEK?igfiiiiS5c)ift!£s5^^
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To estimate the potential risk to human health that may be posed by the presence of
substances in various environmental media (such as soil or groundwater) it is first necessary to
estimate the human exposure dose, of each compound. The exposure dose is then combined
with an estinnate of the toxicity of the substance to produce an estimate of risk posed to human
health.

The estimate of toxicity of a substance, termed the dose-response value, can be derived from
human epidemiological data, but it is most often derived from experiments with laboratory
animals. The dose-response value can be calculated biased on the administered dose of the
substance (similar to the human exposure dose) or, 'when data are available, based on the
absorbed dose, or internal dose, of the substance.

In animals, as in humans, the administered dose of a substance is not necessarily completely
absorbed. Moreover, differences in absorption exist between laboratory animals and humans,
as we'll as between different media and routes of exposure. Therefore, it is not always
appropriate to directly apply a dose-response value to the human exposure close. In many
cases, a correction factor in the calculation of risk is needed to account for differences between
absorption in the close-response study and absorption likely to occur upon human exposure to a
substance. Without such a correction, ine estimate of human health risk could be over- or
under-estimated.

This correction factor is termed! the absorption adjustment factor, or AAF. The AAF is used to
adjust the human exposure close so that it is expressed in the same terms as the closes used to
(generate the dose-response curve in the dose-response study. The AAF is the ratio between
the estimated human absorption factor for the specific medium and route of exposure, and the
known or estimated absorption factor for the laboratory study from which the dose-response
value was derived.

3 _ (fraction absorbed in humans for the environmental exposure)
(fraction absorbed in the close - response study)
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The use of an AAF allows the risk assessor to make appropriate adjustments if the efficiency of
absorption between environmental exposure and experimental exposure is known or expected
to differ because of physiological effects and/or matrix or vehicle effects.

AAFs can have numerical values less than one or greater than one, depending on the particular
circumstances at hand, When the close-response curve is based on administered dose data,
and if it is estimated that the fradion absorbed from the site-specific exposure is the same as
the fraction absorbed in the laboratory study, then the AAF is 1, In the absence of detailed
lexicological information on every compound of interest, it has been common practice for risk
assessors to use a default AAF value of 1. This approach is not necessarily protective of public
health, in some cases, because there are situations in which it is expected that the fraction
absorbed from a site-related exposure would be higher than that in the laboratory study. There
are also situations 'where the reverse could occur. Thus, use of AAFs in standard risk.
assessment calculations can provide more accurate and more realistic estimates of potential
human health risk. The derivation of each AAF used in the risk assessment will be provided in
an appendix to the risk assessment report.

1 1 .5 .5 Calcullatioirii of Exposure Point Concentrations

Exposure points are located 'where potential receptors may contact COPCs at or from the site.
The concentration of COPCs in the environmental medium that receptors may contact must be
estimated in order to determine the magnitude of potential exposure,

Measured data 'will be available for surface soil, subsurface soil, groundwater, leachate, and fish
tissue (for the Mississippi River; fish tissue data may not be available for the Site Q ponds).
Groundwater will be evaluated on a plume or well-by-well basis as appropriate. The exposure
point concentration is defined as the lower of the maximum or 95*' percentile UCL on the
arithmetic mean concentrations (USEPA, 1992a) or other appropriate metric for the RME
scenario and the arithmetic mean concentration for the MILE: scenario.

Other pathways will require modeling to derive exposure point concentrations. These pathways
include volatile chemicals in groundwater/leachate and the subsurface migrating upwards and
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infiltrating into indoor and outdoor air, generation of fugitive dust and volatile;; from undisturbed
soils as well as during construction activities, and potentially calculation of game fish fillet
constituent concentrations in the Site Q ponds.

The mode! to be used to predict indoor air concentrations of VOCs will be the model of Johnson
and Ettinger recommended by the USEPA (1996a and 1997c) to predict: concentrations of
COPCs migrating from groundwater or soil to indoor air of an overlying building. Concentrations
of volatile COPCs in outdoor air due to migration from subsurface soil and/or groundwater will
be estimated using the methodology recommended by the American Society for Testing and
Materials (ASTM, 1998).

j,
The calculation of concentrations of non-VOC COPCs bound to soil in fugitive dust involves
multiplying the soil exposure point concentrations by the concentration of dust in air as follows:

1) Ambient Air:
CO PC concentration in ambient air (mg/m3) ::: Exposure point concentration in soil
(mg/kg soil) x Dust concentration (kg soil/m3)
The dust concentration in air to be used in the evaluation of ambient outdoor air
pathways in this risk evaluation is -the inverse of the participate emission factor derived in
accordance with USEPA guidance (USEPA, 1996a).

2) Excavation Air (i.e., during construction activities):
COPC concentration in excavation air (mg/m3) ;:: Exposure point concentration in soil
(mg/kg soil) x Dust concentration (irng soil/m3) x Unit correction factor (1 kg/108 mg)
The dust concentration in air to be used in the evaluation of excavation air pathways in
this risk; evaluation is 60 ug/m3. This value is the recommended concentration of
respirable particulate with a mean diameter of 10 microns or less (PM10) for excavation
activities (MADEP, 1995).

The concentrations of constituents in Site Q ponds game fish fillet tissue may be calculated
using bioaccumulation factors. Bioaccumulation factors will be obtained from USEPA sources
current at the time the risk assessment is conducted, or from scientific literature sources. The
following equations will be used to predict fish fillet tissue concentrations:
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1) Calculation of fish tissue concentration based on sediment concentrations:

CF = CSEO x BSAF x [fL lp ID/f0c]

where:

CF ::: constituent concentration in fish tissue, wet weight (mg/kg)
CSED ::: constituent concentration in sediment, dry weight (mg/kg)
BSAF ::: biota-sediment accumulation factor (kg organic carbon in sediment/kg

lipid in fish)
fupio :::: fraction of lipid in fish (kg Jipicl/kg wet weight fish)
foe :::: fraction of organic carbon in sediment (kg organic carbon/kg dry weight

sediment)
2) Calculation of fish tissue concentration based on surface water concentration:

CF

 ;::: CW.D x BAIF

where:

BAF

constituent concentration in fish tissue, wet weight (mg/kg)
constituent concentration in surface water, dissolved (mg/L)
bioaccumulation factor (L/kg)

'I II .6 Risk Characterization

The purpose of the risk characterization is to provide estimates of the potential risk to human
health from exposure to CO PCs at or from a site by receptors at or near a site. To accomplish
this objective, this section will include quantitative estimates of potential carcinogenic and
noncarcinogenic risk.

The results of the exposure assessment are combined with the results of the dose-response
assessment to derive quantitative estimates of risk, or the probability of adverse health effects
following assumed potential exposure to the COIPCs. Using the exposure point concentrations
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derived: in the exposure assessment, each exposure pathway "for each receptor will be
evaluated for both potential carcinogenic andnoncarcinogenic effects.

1 1 .6 . 1 Carc inogen ic Risk Characterization

The purpose of carcinogenic risk characterization is "to estimate the upper-bound likelihood, over
and above the background cancer rate, that a receptor will develop cancer in his or heir lifetime
as a result of exposure to a constituent in environmental media at the site. This likelihood! is a
function of the dose of a constituent (described in-the Exposure Assessment) and the Cancer
Slope Factor (CSIF) (described in the Toxicity Assessment) -for that constituent. The Excess
Lifetime Cancer Risk (ELCR) is the --likelihood over and above the background cancer rate,
which currently in the U.S . is between 1 in 3 and 1 in 4 (Landis et al., 1998) , that an individual
will contract cancer in his or her lifetime. The risk value is expressed as a probability (evg., 1C)'6 ,
or one in one million). The relationship between the ELCR and the estimated Lifetime Average
Daily Dose (ILADID) of a chemical may be expressed as:

- (CSFxlADD>= 1_e

When the product of the CSIF and the LADD is much greater than 1, the ELCR approaches 1 (i.e.,
100 percent probability). When the product is less than 0.01 (cine chance in 100), the equation can
be closely approximated by:

ELCR = LADD (mg/kg-day) x CSIF" (mg/kg-day) -11- -

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor's exposure to that constituent- via that
pathway.

The potential carcinogenic risk for each exposure pathway will be calculated for each receptor.
In current regulatory risk assessment, it is assumed that cancer risks are additive or cumulative.
Pathway and area-specific risks will be summed to estimate the total site potential cancer risk
for each receptor. A summary1 of the total cancer risks for each receptor group for each site will
be presented in this section.
H]ESc:5n?ii1?5c)iSi5:iSSi^
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The results will be compared to the USEPA's target risk range of 1C)"4 to 10"6 . USEPA has
established target risk ranges under the National Contingency Plan (NCR) or Superfund
program (USEPA, 1990). Target risk levels refer to levels of cancer risk or hazard indices that
are deemed acceptable by the USEPA or other regulatory agencies, These are levels below
which the potential for adverse effects to humans are assumed to be negligible or
inconsequential. The NCR establishes a target cancer risk range of 1C)'4 to 10"6 and a target
hazard index of less than or equal to one (USEPA, 1990). The USEPA subsequently clarified!
that, "Where the cumulative carcinogenic site risk to an individual based on reasonable
maximum exposure for both current and future land use is less than 1C)"4 , and the non-
carcinogenic hazard quotient is less than 1, action generally is not warranted, unless there are
adverse environmental impacts" (USEPA, 1991 b).

Therefore, the screening criteria used to identify COPC are based on a 10"6 risk level, and a
cumulative target risk level of 10'4 will be used to evaluate the risk assessment results, Any
COPC that causes an exceedance of the 10"4 risk level for a particular receptor will be
designated a COC. Both RME and MILE results will be considered in the identification of COCs.
Remedial goals (RGs) will be calculated for each COC, based on the scenarios used in the risk
assessment.

111.6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a constituent to result: in adverse noncarcinogenic health effects is
estimated for each receptor by comparing the Chronic Average Daily Dose (CADD) for each
COPC with the RfD for that COPC. The resulting ratio, which is unitless, is known as the
Hazard Quotient (HQ) for that chemical. The HQ is calculated using the following equation:

. . . . . CADD (mg/kg-day)rlw ::: ————————————————RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989). When the HQ
is less than or equal to one, the RfD has not been exceeded, and no adverse noncarcinogenic
effects are expected. If the HQ is greater than one, there may be a potential for adverse
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noncarcinogenic health effects to occur; however, the magnitude of the HQ cannot be directly
equated to a probability or effect level.

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for
each individual chemical. The total site HI will be calculated for each potential receptor by
summing the His for each pathway associated with the receptor. If the total site HI is greater
than one for any receptor, a more detailed evaluation of potential noncarcinogenic effects based
on specific health endpoints will be performed (USEPA, 1989a).

A sunnnnary of all HI for each receptor group for each site will be presented and compared to the
USEPA's target hazard index of one. Any COPC that causes; an exceedance of the Hazard
Index of 1 for a particular receptor and target endpoint will be designated a COG. Both RME
and MILE results will be considered in the identification of COCs. Remedial goals will be
calculated for each COG, based on the scenarios used in the risk: assessment.

1 1 ,8.3 Risk Assessment Refinement

The HIHRA, as described, utilizes conservative exposure and toxicity parameters. The results of
the HHRA will be reviewed and the risk drivers identified. The Sauget Area 2 Sites Group may
choose to refine the risk estimates by using, for example, the following: site-specific exposure
data (e.g., creel census), site-specific bioavailability factors, or probabilistic (or Monte Carlo)
analysis. Use of such refinements, such as a probabilistic risk assessment, will allow the public
to put the risks in perspective and provide information that the risk manager needs to more
accurately characterize risks on a site-specific basis and to communicate the nature of the risks
to the public.

1 1 .6.4 Cumulative Risk

The risk assessment will be conducted for all media, and total site risks will be calculated for
each receptor for each site. COCs for potentially carcinogenic and noncarcinogenic effects will
be identified, and pathways that contribute significantly to target risk exceedances will be
identified. RGs will be calculated for appropriate COCs in the appropriate medium.
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I I .6.5 Uncertainty Analysis

Uncertainty is introduced into the risk assessment in several places throughout: the process.
(Every time an assumption is made, some level of uncertainty is introduced into the risk
assessment. In accordance with USEPA guidance (USEPA, 1989a) , the uncertainty associated
with each step of the risk characterization process will be discussed in this section of the report.

There are many potential sources of uncertainty in the risk assessment process; some are; moire
important than others. The major areas of uncertainty include: the adequacy of the sampling
plan, the quality of the analytical data, assumptions about the frequency, duration, and
magnitude of exposure, the receptors identified, assumptions made in the modeling performed
to predict concentrations at locations where measurement data are lacking, and the availability
and accuracy of dose-response data. The uncertainties will be discussed qualitatively in the
report, including steps taken to compensate for uncertainty, and the impact on the risk
assessment results,

I I I .7 Summary and Conclusiionis

A summary and conclusions section will contain discussions of the results of the risk assessment.
The selection of final COC and the remedial goals for each COC will be presented.
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Figure 11-1
i

Conceptua l Site Model for
Human Health Risk Assessrnenl:
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Table 11-1
TEF for Dioxin and Furan Congeners
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TABLE; 1 1 - 1TEFs FOR DIOXIN AND IFURAN CONGENERSSAUGET AREA 2 RI/FS SSPSAUGET AND CAHOKIA, ILLINOISSAUGET AREA 2 SITES GROUP

bbihisiniiOisMf.^^^^
Dioxins
2,3,7,8-TCDD
1 ,2,3.7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1, 2,3.6.7 ,8-HexaCDD
1 , 2,3,7 ,8,9-HexaCDD
1,2,3,4.6.7,8-HeptaCDD
OctaCDD
Furans
2,3.7.8-tetraCDF
1,2,3,7,8-PentaCDF
2.3,4.7.8-PentaCbF
1,2,3,4,7,8-HexaCDF
1.2,3.6.7,8-HexaCDF
1.2,3.7,8.9-HexaCDF
2.3.4,6.7,8-HexaCDF
1,2.3,4.6,7.8-HeptaCDF
1,2.3,4,7,8,9-HeptaCDF
OctaCDF

746-01-6
10321-76-4
J9227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9.

51207-31-9
571 , 17-41-6
571 17-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

.0
! . .()
) . 1
}.1
).1
3.01
D.0001

0 . 1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001

Notes:
GAS- Chemical Abstracts Service.
CDD - Chlorodibenzodioxin.
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor.
(a) - Toxic Equivalency Factors for PCBs, PCDDs, PCOFs for Humans and Wildlife.
Van den Berg, etal. December, 1998.
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Tab lQl 1 -2
Poteinitial Receptors, Exposure Media

andl Exposure Pathways
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TABLE 1 1 - 2
POTENTIAL RECEPTORS. EXPOSURE MEDIA AND EXPOSURE PATHWAYS

SAUGET AREA 2 RI/FS SSP
SAUGETANDCAHOKIA, IL

SAUGET AREA 2 SITES GROUP
jceptor Site Medium Pathway

n-.Site OutdoorJ nd usJriaMWorker
Incidental Ingestion

O.P.Q,R.S, Surface Soil Inhalation of ParticulatesA/olatiles
South of Site Q Dermal Contact

Receptors Groundwater Inhalation of Volatiles in Outdoor Air
n-Site Indoor Industrial Worker

Receptors
0,P,Q,R.S, South
of Site Q Groundwater Inhalation of Volatiles in Indoor Air

Receptors

O.P.Q.R.S. Surface Soil
South of Site Q

Incidental Ingestion
Inhalation of ParticulatesA/olatiles
Dermal Contact
Incidental Ingestion

Subsurface Soil Inhalation of ParticulatesA/olatiles
Dermal Contact

Groundwater/ Incidental Ingestion
Leachate Dermal Contact

Inhalation of Volatiles in Outdoor Air

T Receptors

O.P,Q,R.S. Surface Soil
South of Site Q

Groundwater

Incidental Ingestion
Inhalation of Particulates/Volatiles
Dermal Contact
Inhalation of Volatiles in Outdoor Air

Q, Mississippi ,,. , . . . . Incidental Ingestion" Surface Water _ , _ . ,River Dermal Contact

Sediment Incidental Ingestion
Dermal Contact

Recreational Fisher

2 Receptors

Mississippi River, Fish Fillets
Site; Q Ponds

Surface Water

Sediment

Ingestion

Incidental Ingestion
Dermal Contact
Incidental Ingestion
Dermal Contact

Total number of receptors = 27. each evaluated for Reasonable Maximum Exposure (FUME) and Most Likely Exposun
(MLE) scenarios.
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Table 11 -3
Summary of Potential Exposure

Assumptions »•- Indoor Industrial Worker

FILE: K.-\ENVHtON\U-lMlM24J6 (!IAj;ftA|nrll 115»»! ra(>.nMVohiii»! Itemnfird tailb<fei.ill.H: Rf.V.



TABLE 1 1 - 3
SUMMARY OF : POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER

SAUGET AREA 2 R\lfS SSP
SAUGET AND CAHOKIA. IL

SAUGET AREA 2 SITES 'GROUP

. • : : ' - . • ' • • . " • ' ' • " ' • ; ; ' ; . V - . ' i - ' •
'ararneteir • • - ' • • ' . ' ' - ''f';^:^r'-f-*^rv?ft^'Stv. - . - - ' . ' ' v '

Parameters Used in Hie Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RME On-Site
Indoor / : . - - .

••W.WorkerV.J-i^.

8 (a)
2:50 (b)
25 (b)
1.6 (d)
70 (b)

MLE On-Site
" . . - . . . -Indoor
U&'K&Wbrker. ,,,

B
250

7
1 .0
70

Moles:
MLE - Most Likely Exposure.
RME - Reasonable Maximum Exposure.
(a) - USEPA, 1997a. Exposure Factors Handbook. 50th percentile tirhe spent at work,

males and females, all ages. EFH Table 15-68.
(b) - USEPA, 1991 a . Standard Default Exposure Factors.
(c) - USEPA. 1997a. Exposure Factors Handbook. Recommended value for occupational tenure listed in EFH Table
(d) - USEPA. 1997a. Exposure Factors Handbook. Inhalaljon rate for mixlerate activity listed in EFH Table 5-23.
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalalion rate for light activity listed in EFH Table 5-23.

(a)
(b)
(c)
(e)
(b)

1-2
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labile ill-4
Summary off Potential Exposure

Assumptiions •••• Outdoor Inclusl:rial Worker
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TABLE; 1 1 - 4SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL. WORKERSAUGET AREA 2 RI/FS SSPSAUGET AMD CAHOKIA, IL
SAUGET AREA 2 SITES GROUP

'••^l': . : • ' ) - ' • ' •!-•' > • : . • . • ' . ' • !Parameter, . -•, , " . .V : .
; :, |̂Sfe îi;-lM^::-~- ''-A::'-'' ' •'• ,.',-'.'.%'.^S>;

'arameters Used in Uie Outdoor Air Pathways
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m*3mour)
Body Weight (kg)

Parameters Used in Uie Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rale (nig/day) %
Skin Contacting Medium (cm*2)
Soil on Skin (mg/cm*2)
Body Weight (kg)

RME Future
. . Outdoor Industrial

.' ' .-'/-'• ' . • • . •^VWorker.;'::--;

8
190
25
1 .6
70

1 9 0
25
50

3339
0.02

70
Notes:
WILE: - Most Likely Exposure.
RiMEE - Reasonable! Maximum Exposure.

(a)
(i)
(b)
(d)
(b)

(i)
(b)
CO
(g)
(h)
(b)

IMLIE Future
Outdoor Industrial

:";"::V>.';; Worker ;-";S

8
190
7
1

70

190
7
30

3339
0.02

70

\-r - „••

(a)
(i)
(c)
(e)
(b)

(i)
(c)
(i)(g)
(h)
(b)

» - USEPA, 1997a. Exposure Factors Handbook. 50th percentile time spent at work, males and females, all ages. EFH Table 15-68.
(b) - USEPA. 1991a. Standard Default Exposure Factors.
[c) - USEPA, 1997' a. Exposure Factors Handbook. Recommended value for occupational tenure listed in EFH Table 1-2.
jcl) - USEF'A, 1997a. Exposure Factors Handbook. Inhalation rate for moderate activity listed In EFH Table 5-23
(e) •• USEPA, 1997a. Exposure Factors Handbook. Inhalation rate for light activity listed In EFH Table 5-23.
(f) - USEPA, 1997a. Exposure Factors Handbook. Average soil Ingestion rates listed in EFH Table 11-2.
(g) - USEPA,, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands, forearms, and face

listed in EFH Tables 6-2 and 6-3.
(h) - USEPA, 1997a. Exposure Factors Handbook. See Table 1 1-8 of this workplan for calculation.
(i) - Exposure frequency of 250 days (USEPA, 1991 a) adjusted for percentage of clays with inclement weather (24%), [2SO-{250'0.,24) = 190];

see text.
0) - Callabrese, E.J., Eit. al. 1990. Preliminary adult soil ingestion estimates; results of a pilot study. Regul. Toxicol. Pharmacol. 12:88-95. As cited

in USEPA, 1997a. Exposure Factors Handbook. Low end of range.
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Table 1 1-5
S u inn rna ry of P otenti a I Expos u ire

Assumptions •••• Construction Worker
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TABLE 1 1 - 5
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER

SAUGET AREA 2 RI/FS SSP
SAUGETANDCAHOKIA.lt

SAUGET AREA 2 SITES GROUP

arameter"-',"—
RME Future

Construction/Utility
"

MLE Future
Construction/Utility

: • Worker

arameters Used in the Surface Soil, Subsurface Soil and Groundwater/Leachate Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (m*3/hour)
Body Weight (kg)

I!
40
1

2.5
70

(a)
(b)
(d)
(e)
(g)

20
1

1 . 5
70

(a)
<c)
(d)
(0(g)'arameters Used in the Surface and Subsurface Soil Pathway

Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingeslion Rate (trig/clay)
Skin Contacting Medium (cm*2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

40
I

100
3339
0. 19

70

(b)
(d)
(g)
(i)
G)
(g)

201
64

3339
0 . 19

70
'arameters Used in the Groundwater/Leachate Pathway

Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cm*2)
Body Weight (kg)

1
10
1

0.005
3339

70

M
(k)
(d)
(I)
W(g)

1
5
1

0.005
3339

70

(c)
(d)
(h)
(i)
Ci)
(g)

(d)
W
(i)(g)

WILE •• Most Likely Exposure.:!W1E: - Reasonable Maximum Exposure.
[a) - USEPA. 1997a. Exposure Factor. Handbook, 50th percentile time spent at work, males; arid females, all ages. IEFH Table 15-68.
[b) - (Exposure frequency' is equivalent to 5 (lays per week for 2 months.

- Exposure frequency is equivalent to 5 days; per week for 1 mcnth.
(d) - Construction activities are assumed to occur within a 1 year period.
(e) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rate is the value for heavy activity for an outdoor worker listed in IEFH TablE! 5-23,
(f) - USEPA, 1997a . Exposure Factors Handbook. Inhalation rate is the value for moderate activity for an outdoor worker listed in EFH Table 5-23.
(g) •• USEPA. 1991 a. Standard Default Exposure Factors.
(h) - ENSR-derived value; sue text
(i) •• USEPA, 1997a. Exposure Factors Handbook. Represents 50th percentile values for males and females based on hands;, forearms, and face listed

listed in EFH Tables 6-2 and 6-3.
(j) - USE-PA, 1997a. Exposure Factors Handbook. See Table 11-9 of this workplan for calculation.
(k) - Assumes (hat contact with 'water occurs only for a fraction of Ihe total exposure duration and time.
(I) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event.
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Table 1 1 -6
Summary of Potential Exposure

Assumptions -Trespassing Teenager
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TABLE; n-e
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS •• TRESPASSING TEENAGER

SAUGET AREA 2 RI/FS SSP
SAUGET ANDCAHOKIA, II.

SAUGET AREA 2 SITES GROUP

i ra meter >
. . RME Trespassing . . MILE Trespassing .,,

jrarneters Used in the Surfa.ce' Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingeslion Rate (mg/day)
Skin Contacting Medium (cm*2)
Soil on Skin (mg/cm*2)
Body Weight (kg)

26
111

100
4672
0.04
47

(a)
(c)
(d)
(0<g)
(h)

13
1 1 1
50

-1672
0.04
47

(b)
(c)
(e)
(0
(9)
(h)arameters Used in the Outdoor Air Pathway

Exposure Time (hi/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rale (m'3/hour)
Body Weight (kg)

26
1 1
1 .2
47

(i)
(a)
(c)(i)
(h)

2
1,3
1 1
1

47

(i)
(b)
(c)
(k)
(h)'aramelers Used in the Sediment Pathway (I)

Exposure Frequency (days/year)
(Exposure Duration (yr)
Soil digestion Rate (mg/day)
Skin Contacting Medium (cm*2)
Sediment on Skin (mg/cm*2)
Body Weight (kg)

13
1 1

100
6026
1

47

(W
(c)
Ml
(0
(n)
(h)

7
1 1
50

6026
1

47

(inn)
(c)
(e)
(0
(n)
(h)

'arameters Used, in the Surface Water (I)
[Exposure Time (hi/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cm"2)
Body Weight (kg)

I
13
II

0.005
EiQ26

47

(0)
(b)
(c)
(P)
(0
(h)

I
7
II

0.005
6026

47

(o)
(mri)
(c)
(P)
(0
(h)

^loles:
VILE •• Most Likely [Exposure
RME - Reasonable Maximum Exposure.
a) - 1 day per week for 26 weeks (6 months) of the year.
b) - 1 day per 2 weeks; for 26 weeks, (6 months) of the year.
c) - Trespassing teenager is assumed to range in age from 7 to 18. Therefore, total exposure duration is; 11, years.
d) - USEPA, 1991 , a . Standard Default Exposure Factors.
» - USEPA, 1997a. Exposure Factors, Handbook. Average soil ingestion rate for an adutl: listed in IEFH Table 1-2.
'0 - USEPA. 1997a. Exposure Factors; Handbook. Average surface are of head, feet, hands, forearms and lower legs of males; and

females aged 7 to 18 listed in EEI-H Tables 6-6 to 6-8
;g) - USEPA, 1997a. Exposure Factors Handbook. Sec Table 1 1 - 10 of this workplan for calculation. Data for feet are not available; therefore,

this value is based on hands, forearms, lower legs, and head.
[h) •• USEPA. 1997a. Exposure Factors Handbook. Body weight is; the average of males and females aged 7 to 18 listed in IEFH Table 7-3

•• The: trespassing teen is assumed to be on-site for two hours,
(j) - USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is; (he value for moderate activity (children) listed in lEiFH Table 5-23.
(k) • USEPA, 1997a. Exposure Factors Handbook. Inhalation rates is the value for light activity (children), listed In EFH Table 5-23,
(I) - Sediment and surface waiter exposures for the Mississippi River will be evaluated separately; sediment and surface water exposures for the

Site Q Ponds will be evaluated in conjunction with the Site Q soil and air pathways.
<m) - One day per 4 weeks for approximately six months of the year,
n) - USEPA. 1992c. Dermal Exposure Assessment: Principles; and Applications,
(o) - Assumed duration of wading event,
(p) • USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during a swimming event.
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Table 11-7
Summary of Potential Exposure

A s s iii irn |p t i o n s •••• R e c re at i o n a II F i s In e r
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TABLE 1 1 -7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER

SAIJGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGcT AREA 2 SITES GROUP
• . ' - • •. ••• " v*'jj'V .'.''. " •', • • ••' t . v-- .' 'L .. - . - . ;-'-.i » j*1^1'**1. V * • ' • * < ; ' ' • ' . ! • ;- • • ; ( ' £ *- ' • ' • ..--tx•' : • • 'V V" .' ~ -if *~'"'C .'• :j ••'••' . - • ' , ' ' . - ' ' , " > • • - T:" ' , ! : r t* 4 ^'.'!"r. - • > • / ' : - - " ' • • • ' ! " :-"' ''" • - T-

:)i3rn3imi€tl2lf "^*i'"''!^s;^il'!!"Jt;"-:^^'.^-'^ .::tv^^'^?^^^:^^l^^^?^l:^$-^/^"'^v''^U^3

Parameters Used in the Fish Ingestion Pathway

Parameters

Parameters

Exposure Frequency (days/year)
Exposure Duration (yr)
Fish Ingestion Rate (g/day)
Body Weight (kg)

Used in the Surface Water Pathway - Wading
Exposure TirriE! (hr/evenl)
Exposure Frequency (days/year) "' '
Exposure Duration (yr)
Surface 'Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Used in the Sediment Pathway - Wading
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rale (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Shan (mg/cmA2)
Body Weight (kg)

;.' ' - ;4;;RME Adult '.'t.'Vt-.lf;.',.

^/"•"'"'viRecreaHqrial^^jf
-'.'. ' " •-;''•< Fisher -?

365
30
8
70

1
22
30

0.01
6934

70

22
30

1,00
6934
1

70

S'feS;

(a)
(b)
(d)
(b)
(k)
(h)
(b)
CO(g)(b)
(h)
(b)
(b)(g)(i)(b)

• ' . • .%%-MLE Adult
•i^-fliRecreatlona1

••; :;v:--'';;:''' Fisher

365
9
1

70

1
3
9

0.005
6934

70

3
9
50

6934
1

70

,*/;•
\ . ' " ; V ?'•

(a)
(c)
(e)
(b)

(k)
(i)
(c)(i)(g)
(b)
(i)
(c)
(m)
(g)
(D
(b)

•Jotes:
«1LE - Most Likely Exposure.
*ME - Reasonable Maximum Exposure.
a) - Fish ingeslion rates art! based on 365 days per year.
;b) - USEPA. 1991 a. Standard Default Exposure Factors.
[c) - USEPA, 1997a. Exposure Factors Handbook. Recommended average for lime residing In a household. EFH Table 1-2.
d) - USEPA, 1997a. Exposure Factors Handbook. El g/day is equivalent to approximately 22 fish meals of 129 g per year.
[e) - 1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months;').
;f) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I, Value is one-fifth of that assumed to occur during

a swimming event,
[g) - USEPA, 1997a. Exposure Factors Handbook. Represents 50th percenlile values for adult males and females based on

hands, lower arms, lower legs, feel: and head,
[h) - One clay per week for 5 months,
[i) - One day per month during the three summer months,
(j) - USEPA, 1989a. Risk Assessment Guidance for Superfund, Volume I. Value is one-tenth of that assumed to occur during

a swimming event,
(k) - Assumed duration of wading event.
(I) - USEPA. 1992c. Dermal Exposure Assessment Principles and Applications.
(rn) - USEPA, 1997a. Exposure Factors Handbook. Average soil ingestion irate for an adult listed in EFH Table 1-2.
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RI/FS Support Sampling Plan
Sauget Area 2 Sites, Sauget, IL
April! 15, 2002

Table 1 1-8
••; j

Soil Adherence Factors •••• Outdoor Industrial Worker

Table 11-9
Soil Adherence Factors - Construction Worker
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TABLE 11 -8
SOIL ADHERENCE FACTORS- OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOK1A. IL

SAUGET AREA 2 SITES GROUP

&&&1*?¥&&£i&''$;^M^:-:^''^^ml*&% ?&•%*&.&&Body Part •-*"•:,.*':&.
Head
Hands
Forearms
Total

•' -^^sWAte^V- --Outdoor Industrial Worker Scenario .̂ V;v«- ' ;..';:.>,, .. '•:-.- ' - . -
-.^f-^urfac^.reay*^.
.!.;^5bth'pe"fceritlie''I-'fc' M^ • <•» ...*v.lr ', v^'V-P-S: 'i-.-.^f*1"••';(cm^:(a)^-:;t

1 .205
904

1,230
3,339

•lilf is^SolJ J..oj|(J!ii"ig;^f;::j|^'^iii^^^^Mif•••.'lc:tfa«Ti!3/cm'|'(b;i.::'-, ̂ .
0.005
0.071
0.009

^IMSsTotal -Soil fe-x-'r.<>te?j;p ;̂-»««;̂ vi' ;'••->• "!
^^Sfe^M '̂•!-.^r^(mgy"u1^: V:

5.543
64. 1485
1 1 . 1438

80.8

Area-Weighted Soil Adherence factor (mg/cm2) ::: S'oil mass/Surface area ::: (3.02
Notes:
(a) - Data from USEPA (1997a), Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a), Table 6-12. Average of Groundskeeper Nos. 1 ,2,3,4, and 5.

TABLE 1 1 -9
SOIL ADHERENCE FACTORS-CONSTRUCTION WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKlA, IJL

SAUGET AREA 2 SITES GROUP

• . - - • ••^:-->S

Body Part.

Head
Hands
Forearms
Total

: : ' ' • • • • . • • i - ' f - ^ - « - - Construction Worker Scenario' •" - • - . - • • - . --r-v-v 7^?,
Surface Area

SOIih peircen'tile
.(cm2) (a)

1.205
904

1,230
3,339

Soil Loading
Farmer

(mg/cm2) (a)

0.041
0.47
0. 13

Total Soil .-.:;.:
Mass -
(mg) .

49,405
424.645

159.9
634.0

Area-Weighted Soil Adherence factor (mg/cm2) := Soil mass/Surface area ::: 0. 19
Notes:
(a) - Data from USEPA (1997a), Tables 6-2. 6-3. .Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm).
(b) - Data from USEPA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.
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Table, 11 -10
-!

Soil Ad herence Factors - Trespass ing
Teenager (7 to 18 Years)
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TABLE 1 1 - 10
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18 YEARS)

SAUGET AREA 2 RI/FS SSP
SAUGET AMD CAHOKIA. IL

SAUGET AREA 2 SITES GROUP

Trespassing Teenager (7,to;18 years)

Hands
-o rearms
Lower legs
Head
Total

715
894

2,068
995

4,672

0 . 1 100
0 .0 1 10
0.0310
0 .0 120

78.65
9.83
64. 1 1
1 1 .94

164.53

Area-Weighted Soil .Adherence factor (mg/cm2) : : : Soil mass/Surface area :
0.04

Notes:
(a) - Data from IJ'SEPA ( 1997a ) . Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7)

total body surface area , and mean percentages of total surface area for
individual body parts EFH Table 6-8).

(b) - Data from USEPA (1997a) Table 6-12, Soccer No. "I (measurements of boys aged 13-15) . Measurements
were not collected from feet; therefore, adherence factor is based on hands, forearms, lower legs, and head.
This factor will be applied to the total body surface area of 6,026 cmA2 calculated in Tajsle 11-6, which includes feet.
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K l / r S Support Sampl ing P l a n
Sauger. Area 2 Sites, Sauget , IL
April 15, 2002 " ECOLOGICAL RISK ASSESSMENT WORK PLAN

12 .0 ECOLOGICAL RISK ASSESSMENT WORK PLAN

This section outlines the approaches and methodologies to be used in the preparation of the
ecological risk assessment (ERA) for the Sauget Area 2 Sites (the Sites) locate:: in the Vil lages of
Sauget and Cahokia, Il l inois. Environmental concerns at the Sites are being addressed subject to
an Administrative Order by Consent between the Sauget Area 2 Sites 'Group (the Group) and the
U. S. Environmental Protection Agency (USEPA) Region V, pursuant to Section 106 of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA).
The Sites include five identified source areas (Sites C), P, Q, R, and S). Additionally, the Sites front
approximately 8,000 linear feet of the Mississippi River.

This work plan was developed based on the following guidance material:

"' Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (EPA 540-R-97-006, June 1997) ;

• Guidelines for Ecological Risk Assessment (EPA/6307R-95/002F, April 1998);
• Framework for Ecological Risk Assessment (EPA630/R-92/001);
• Developing a Work Scope for Ecological Assessments (Eco Update, Volume 11,

Number 4, May 1992);
• U.S. EP'A Region V Ecological Assessment Guidance;
• Guidance for Conducting Remedial Investigations and Feasibility Studies under

CERCLA (EPA 540 G-80 004, October 1988); and
• Issuance of Final Guidance: Ecological Risk Assessment and Risk Management

Principles for Superfund Sites (OSWER Directive 9285.7-28 P).

12 . 1 Scope and Objectives

The objective of the ERA is to evaluate the potential for adverse ecological effects to occur as a
result of exposure to Site-related constituents by biological receptors living within the aquatic and
terrestrial ecosystems located on or adjacent to the Sites. The ERA will be a baseline evaluation of
ecological risks utilizing both historic data regarding the Sites and data to be collected as part of

FILEK:\ENV1RON\23-20010024.00 (SA2)\April 15 2002 raportsWoltime IVS2041 S02.doc
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Saugc t Area 2 Sites, Sauqet, IIL
Apr i l 15, 2002 " ECOLOGICAL RISK ASSESSMENT WORK PLAN

future planned investigative activities within the Mississ ippi River and the five Sites. The ERA will
be prepared using conservative, but real ist ic , assumptions about potential exposures and, since it
is a baseline assessment, will assume no remedial action has occurred.

Specifically, the principal functions of the ERA described in this work plan are:

" Determine whether actual or potential ecological risks currently exist at: the Sites;
" Identify those constituents present at the Sites that pose potential ecological risks; and
• Generate data and information for risk management and risk reduction decisions.

This work plan outl ines the procedures by 'which data collected from aquatic and terrestrial
sections of the Sites will be evaluated to assess the potential for adverse ecological effects.
This ERA will evaluate current site data that will be collected through the following planned
activities:

1. Aquatic Systems

• Chemical analyses of sediment samples collected from the Mississippi River and
on-Site ponds;

• Community evaluation (species richness and total biornass) of benthic
macroinvertebrates collected from the Mississippi River and on-Site ponds
(should they be present);

• Bioassay analyses of toxicity tests conducted on sediment collected from the
Mississippi River and on-Site ponds;

'" Bioaccumulation studies on sediment samples collected from the Mississippi
River and on-Site ponds;

"' Chemical analyses of surface water samples collected from the Mississippi River
and on-Site ponds;

• Bioassay analyses of toxicity tests conducted on surface water collected from the
Mississippi River and on-Site ponds;

FILEK:\ENV1RONU3-20010024.IX) (SA2)\April 15 2002 reportsWoliuimo l\S2041502.doc
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Apri l 15, 2002 " ECOLOGICAL RISK ASSESSMENT WORK PLAN

'" Chemical analyses of fish tissue collected from the Mississippi River and on-Site
ponds; and

" Observat ions of the fish community and! feeding habits of fish col lected from the
Mississippi River and on-Site ponds.

2. Terrestrial Systems
0 Chemical analyses of collocated surface soil, plant t i ssue, and earthworm

samples collected from the five Sites.

The specific details of how these data will be collected are presented in separate Field Sampl ing
Plans (FSPs) and Quality Assurance Project Plans (QAPPs). Specific documents have been
developed for the Mississippi River (Volume 3A and 3B of the Support Sampling Plan) and
terrestrial portions of the Sites adjacent to the river (Volume 4A and 46 of the Support Sampling
Plan). 11: is the objective of this Ecological Risk Assessment work plan to describe how the data
collected as per the FSPs and QAPPs will be evaluated to assess the potential for ecological
risks associated with constituents of concern in the Mississippi River and the terrestrial portions
of the Sites.

12.;=: Work Flan Organization

This work plan is divided into the following sections:

• Ecological (Risk Assessment Process;
" Ecological Setting;
• Selection of Chemicals of Potential Ecological Concern (COPECs);
• Identification of Receptors and Endpoints;
'" EcotoxicollogicaI Benchmarks;
"' Wildlife Exposure Models;
" Risk Characterization;
" Uncertainties; and
" (Report Preparation

FILEK:\ENVIRONk2l-20010024.00 (SA2)\April 15 21)02 reporfsWolume l\S204150Z.doc
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12 .3 Ecological Risk Assessment Process

USEPA has developed and issued structured guidance for conduct ing ERAs. In 1 9 9 2 , USEPA
presented a general framework for conduct ing ERAs that out l ined the concepts of assessment
and measurement endpoints {USEPA, 1992a ) . The framework document 'was intended to be
the first step in the promulgation of a simple and flexible structure for evaluating the potential for
ecological risks within the USEPA. The framework document outlined the completion of an ERA
in terms of:

"' Problem Formulation - This is the first phase of the ERA during which the goals,
breadth, and focus of the assessment are articulated;

• Analysis •- The analysis phase consists of the technical evaluation of data. This
phase is divided into the characterization of exposure and the characterization of
ecological effects; and

• Risk Characterization - During this phase, the likelihood of the expression of adverse
effects resulting from the exposure of a receptor to a stressor is evaluated.

This framework approach was further defined in 1998 with the publishing of USEPA's general
guidelines for conducting ERAs (USEPA, 1998a) . USEPA (1998a) placed new emphasis on
ensuring that the results of the assessment can be used to support risk management decisions.

Almost concurrent with the issuance of the 1998 guidance document, an interim final
programmatic guide to the development of ERAs under CERCLA was developed by the USEPA
Office of Emergency & Remedial Response (USEPA, 1997a). This guide (Ecological Risk
Assessment Guidance for Super-fund: Process for Designing and Conducting Ecological Risk
Assessments or "ERAGs") placed the three phases of the ERA process into a more structured
eight-step process for the development of ERAs specifically at CERCLA sites. This allowed for
a more proactive mechanism to measure the progress and organization of the ERA. The eight
steps outlined in that document (and applied to the ERA being prepared for the Sites) are:

• Step 1 - Preliminary1 Screening Level, which includes a site visit, preliminary problem
'formulation, and preliminary toxicity evaluation.
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• Step 2 •- Screening Level, which includes development of exposure estimates and
preliminary risk calculat ions. The step includes a Scient if ic/Management Decis ion
Point (SMDPa) .

'" Step 3 - Basel ine Risk Assessment Problem Formulat ion , which includes toxic ity
evaluation, development of a preliminary site conceptual model and exposure
pathways, and development of assessment endpoints. This step also includes a
SMDP(SMDPb) .

• Step 4 - Study Design and DQO Development. This step includes development of
the Work Plan, and Sampling and Analysis Plan based upon results of the previous
three steps. This step also includes an SMDP (SMDPc).

• Step 5 --Verification of Field Sampling Design. This step includes a determination of
the feasibility of the field program as outlined in Step 4. This step includes anSMDP
(SMDPd).

• Step 6 - Site Investigation and Data Analysis. This step includes an SMDP.
• Step 7 •- Risk Characterization. This step includes more refined and detailed

quantification of potential site risks, and is generally B more realistic evaluation of
risks than was performed in Step 2.

" Step 8 - Risk Management, which includes selection of alternatives in the Record of
Decisions as a SMDP (SMDPO).

SMDPs are checkpoints in the ERA process to:

'" Verify that the work that was conducted at each step is complete;
• Determine whether the risk assessment is proceeding in a direction that will support

decision making; and
• Determine the need, if any, for proceeding to the next step.

SMDPs provide the opportunity to further focus assessment approaches or add additional
activities to address the specific goals of the ERA. They also provide the opportunity to exit the
process where the weight-of-evidence supports no further action, since all eight steps may not
be required for all site evaluations.
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USEPA has also issued a set of risk management principles that are relevant to ERAs and that
serve to supplement the ERA guidance (USEPA, 1999a ) . This directive, prepared by the Office
of Sol id Waste and Emergency Response (OSWER), recommends the following series of risk
assessment/risk management questions be answered at each SMDP:

ecological receptors should be protected? Site-specific assessment endpoints
should be identified that address chemical-specific potential adverse effects to local
populations and communities of plants and animals. The role of structure and
function of the endpoint becomes important in this decision (Keenanet a l . , 1999) . ,
For example, the structure of the benthic community itself ( i .e . , its diversity) may be
less important to the local system 'than the higher trophic level it supports ( i . e . , its
function as a food source for higher trophic level organisms).

• Is there an unacceptable ecological risk at the site? Ecological impacts can be
readily apparent (e.g. , loss of vegetation) or less apparent (e.g., slight change in
benthic abundance). A variety of assessment and measurement end points may be
needed to generate lines-of-evidence to determine whether a potential exists for an
unacceptable ecological risk. It is also important to determine 'whether or not the
observed "effect" is due to site-related constituents or from indigenous conditions
(e.g. , naturally reducing conditions causing a paucity of benthic organisms).

Remaining ecological risk assessment/risk management questions discussed in USEPA
( 1999a) emphasize issues related to remediation. However, they need to be kept in mind as the
investigation and ecological risk assessment for the Sites are completed.

WO ' ln_e Ple a. D u P 9a u_sej]]oj^;_ej;cjc<jicjljTa^ i n_atiqn? S h o irt-
term and long-term effects of the contamination should be considered, as well as the
ability of the system to recover from any disturbance related to remediation. For
example, it may be counterproductive to remove a bottomland hardwood forest
based on a presumed short-term ecological impact to a small mammal when the
forest cannot be restored due to issues related to water management as well as the
long period of time required for system recovery.

Rev. 3 Page 12 -6



, - , i , 'FS Suppon Samp l i i i c j Piai i
Sauget Area 2 Sites , Sauget, IL
Apiri i i 15, 2002 ~ ECOLOGICAL R ISK ASSESSMENT WORK PLAN

• What cleanup levels are protective? If a decision is made that a remedial action is
required, the various l ines-of-evidence that are used to evaluate the potent ia l risks
are revis i ted to determine an appropr iate cleanup goa l . The l ikel ihood of the
response alternatives to achieve success and the time frame for an ecolog ica l
community to fully recover should be considered in the remedy selection. General ly.
empirical data supporting a concentration/response gradient is the most appropriate
to use for this assessment.

In addition to the above decisions, the OSWER Directive identifies six principles that risk
managers should address when scoping ecological risk assessments or when making
ecological risk management decisions (USEPA; 1999a) . The principles are:

• Principle Number 1 -- Reduce ecological risks to levels that will result in the recovery
and maintenance of healthy local populations and communities of biota.

" Principle Number 2 ••- Coordinate with Federal, State, and/or Tribal Natural Resource
Trustees.

• Principle Number 3 •- Use site-specific ecological risk data to support cleanup
decisions. Site-specific data are used to determine whether or not site releases
present unacceptable risks 'and to develop quantitative cleanup levels that are
protective.

• Principle Number 4 -- Characterize site risks in terms of magnitude ( i . e . , the degree
of observed or predicted responses of receptors to the range of contaminant levels),
severity ( i .e . , how many and to what extent the receptors may be affected),
distribution (i.e., aerial extent and duration over which effects may occur), and the
potential for recovery of the affected receptors.

" Principle Number 5 •- Communicate risks to the public.
• Principle Number 6 -- Remediate unacceptable ecological risks.

One of the critical points in this memorandum is that USEPA has directed the ecological risk
assessment process to examine populations, as opposed to individuals.
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12 .3 . 1 Consistency with the ERAGs Process

ERAGs (USEPA, 1997a) was used as a basis for the development of this ERA Work Plan .
However, because of USEPA's desire to expedite certain aspects of the Remedial
Investigation/Feasibil ity Study (RI/FS) process for the Sites, adjustments were made in the
ERAGs process. A limited Step 1 (Screening Level Problem Formulation and Ecological Effects
Evaluation) and Step 2 (Screening Level Exposure Estimate and Risk Calculation) have been
conducted for a section of the Mississ ippi River as part of other environmental studies. A
screening level assessment has been conducted for the terrestrial portion of the Sites on a
qualitative basis using some historic data and assessment reports prepared by various
regulatory agencies.

This Work Plan outlines the procedures to be used in the development of a Baseline Ecological
Risk Assessment (BERA) for the aquatic and terrestrial communities at the Sites. This Work
Plan continues the ERAGs process by detailing Step 3 (Baseline Risk Assessment Problem
Formulation) in Sections 12 .4 and 12 .5 (identification of exposure pathways and conceptual site
model), 12 .6 (identification of chemicals of concern), and 12.7 (identification of assessment
endpoints). Step 4 (Study Design and DQP Process) is outlined in Section 12 .7 (identification of
measurement endpoints and lines of evidence), Section 8 of this SSP and Volumes 3A, 3B, 4A,
and 46 (work plan and sampling and analysis plan). Step 5 (Verification of Field Sampling
Design) will be made during the preliminary site reconnaissance described in Volumes 3A, 3B,
4A, and 4B. Step 6 (Site Investigation and Data Analysis) will be completed during the
implementation of the various sampling plans and the completion of Step 7 (Risk
Characterization) is described in Section 12 .8 .

Regarding the use of SMDPs, discussions held with the USEPA, U.S. Fish and Wildlife Service,
Ill inois Environmental Protection Agency, and the government contractor served to consolidate
SMPDa, SMDPb, and SIvlDPc. Discussions to be held following the preliminary site
reconnaissance will serve as SMDPd.
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12 .3 .2 Consistency with the DQO Process

The DQO process is a seven step, iterative planning approach used to prepare plans for the
collection of environmental data. It wil l provide a systematic approach for determin ing the
criteria that a sampling program should fulfi l l , the procedures to be used in the collection of the
samples or measurements, determine tolerable error rates, and identify the number of samples
or measurements that should be made (USEF'A, 2000).

In keeping with the EIRAGs process (USEPA, 1997a) , Step 3 (Baseline Risk Assessment
Problem Formulation) and Step 4 (Study Design and DQP Process) comprise the DQO process
for the development of ERAs. As previously'mentioned, Step 3 is described in Sections 12 .4
and 12 .5 (identification of exposure pathways and conceptual site model), 12 .6 (identif icat ion of
chemicals of concern), and 12 .7 (identification of assessment endpoints). Step 4 is outlined in
Section 12 .7 (identification of measurement endpoints and lines of evidence), Section 8 of this
SSP and Volumes 3A, 3B, 4A, and, 4B (work plan and sampling and analysis plan). Further
detail on the DQO process used in the development of sampling/analytical strategies is
presented in Volumes 3A, 36, 4A, and 4B.

12.4 Ecological Selling

The Sites are situated adjacent to the Mississippi River. The Sites, found within the villages of
Sauget and Cahokia, Illinois, are generally located east of the Mississippi River, south of the
MacArthur bridge railroad tracks, west of Illinois State Highway 3, and north of Cargill Road. The
Sites front approximately 8,000 feet of the Mississippi River.

The Sauget Area 2 Sites includes five disposal areas, Sites O, IP, Q, R, and S, adjacent, or in close
proximity, to the Mississippi River. These live disposal areas were given letter designations by the
Illinois Environmental Protection Agency (IEIPA) in the 1980s. Two of these sites, Sites Q and R,
are located on the wet side of the flood wall and levee which is operated and maintained by the US
Army Corps of Engineers and the Metro East Sanitary District. The flood wall is designed to
protect the City of East St. Louis and the Villages of Sauget and Cahokia from flooding. Sites O, IP,
and S are located on the dry side of theflood wall and levee.
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Site O is located on Mobile Avenue in Sauget and occupies approximately 20 acres northeast of
the American Bottoms Regional Wastewater Treatment Fac i l i ty (ABRTF). Site P is located
between the I l l inois Centra l Gulf Rai lroad and the Terminal Rai l road, and is north of Monsanto
Avenue in the Village of Sauget . Site P occupies approximately 20 acres of land Site Q
occupies approximately 90 acres and is south of Sauget Site R and the old Union Electric
Power Plant, west of the Illinois Central Gulf Railroad and the U.S. Corps of Engineers flood
control levee, and east of the Mississippi River. The two ponds created by the borrow pit
operations are located at the southern end of Site Q. Site R is located adjacent to the
Mississippi and has had a temporary cap placed on it. Site S is a small disposal area west-
southwest of Site O.

The following sections provide the basis for the problem formulation stage of the ERA in that the
potential pathways and receptors are identified for future evaluation. The ecological condition
section provides a general understanding of the ecological receptors and communities found
within the Sites. At present, this is a general presentation of information as detailed evaluations
have only been completed on a narrow corridor adjacent to the Sites ( i .e . , the Dead Creek
corridor). Information detailing the characteristics of the ecosystems in each of the five Sites
and in the Mississippi River adjacent to the Sites will be identified and compiled as part of the
field data collection activities.

During the course of the field activities supporting the ERA, a more thorough understanding of
the characteristics of the aquatic and terrestrial ecosystems associated with the Sites will be
developed. Aquatic sampling will provide details of the fish and benthic invertebrate
communities, as well as physical characteristics of the surface water and sediments in the
Mississippi River adjacent to the Sites. During the terrestrial sampling, a description of the
habitat and dominant vegetative communities will be developed. This plant community survey
will include a determination of community makeup, density, frequency and abundance. The
objective of that activity will be to build a general habitat cover type map for the Sites within the
Sites and to prepare a basic inventory of the dominant plant and animal species indigenous to
the area.

The Conceptual Site Model (CSM) then presents a hypothetical understanding of the potential
pathways by which constituents may move through the environment and the receptors at risk
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from exposure to those constituents. The CSM can be revised, as new site-related information
becomes avai lable.

12 .4 . 1 Ecological Condit ions

Sauget Area 2 is located in the floodplain of the Mississippi River in an area known as American
Bottoms. Topographically, the area consists primarily of flat bottomland, although local topographic
irregularities do occur. Generally, land surface in the American Bottoms slopes from north to south
and from east to west, toward the Mississippi River. Land surface elevation ranges from 400 to
410 feet above Mean Sea Level (MSL) with little/topographic relief.

The dominant ecological feature associated with the Sites is the Mississippi River. The floodplain
area containing the Sites fronts approximately 14,000 linear feet of the Mississippi River. The
terrestrial; area is found within a category of ecosystems called floodplains, 'which are flat land
surfaces where alluvial material has been laid down in old valleys over an extended time period,
While anthropogenic influences have greatly modified the Mississippi River and the quality of its
basic components, the river still influences the types of sediments and soils found near the Site, the
types of aquatic organisms found within its influences, and the basic structure for the terrestrial
habitat found adjacent to its shores,

The section of the Mississippi River adjacent to the Sites is called the Uni m pound eel Reach
(USGS, 1999), which extends from, St. Louis downstream to Cairo, Illinois. This section of the river,
also called the Open River Reach, is characterized by channelized aquatic habitats, with terrestrial
portions that have been protected from flooding by levees to support agriculture and other uses of
the historic floodplain, This scenario reflects the conditions adjacent to the Site as the riverbank
has been substantially sculpted by anthropogenic activities. A rock revetment covers
(approximately 2,250 feet of the riverbank adjacent to Site R, and! the remainder of the riverbank
has been developed as piers and other structures for barge traffic. In this reach of the Mississippi
River there are almost no lotic or marsh habitats. Channel depth in the center of the channel is
maintained at a minimum depth of nine feet to allow for barge traffic. The current is swift, with
median flows ranging from 85,000 to 95,000 ff/second.
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USGS (1999) notes that the characteristics of sediments and surface water in the Mississippi River
below its confluence with the Missouri River (approximately two miles upstream of the
Sites) have long differed from the reach upstream of the confluence. Two of the prominent
reasons for those differences include both the City of St. Louis and the drainage basin of the
Missouri River. St. Louis has had a significant effect on water quality within the river clue to
sewage and industrial discharges from within the city. Missouri Department of Natural Resources
(1994) notes that an estimated 300 tons of ground garbage was discharged in the river daily in
1957, and as late as 1970, raw sewage was discharged directly into the river by the City of St.
Louis (Corbett, 1997) . The Missouri River drains an area with highly erodible soils and is the major
source of sediments to the Mississippi [River. This contribution of sediment leads to changes in
water clarity, sedimentation of shallow areas, and the introduction of non-Site-related sediment-
borne constituents.

Boyer (1984) notes that St. Louis contributes significant amounts of constituents from wastewater
effluents, industrial discharges and urban runoff, including metals and organic compounds, such as
PCBs. Pesticides and herbicides are significant contaminants in the Mississippi River. The reach
upstream of the Missouri confluence contributes 40 to 50 percent of the pesticide and herbicide
load 'within the Mississippi River, even though it represents only 22 percent of the flow from the
entire river (Goolsby and Pereiira, 1995) . , USGS (1999) notes that surface water conditions in the
Mississippi River have improved since the passage of the Federal Water Pollution Control Act in
1970, though concentrations of pesticides still exceed USEPA guidelines during low flow, high use
periods of the year. Such concentrations of metals and organic compounds (that often exceed
screening benchmarks) have the potential to affect biological communities.

Aquatic life within the river depends upon the presence of suitable habitat, which is a function of
water and sediment characteristics. Areas of deep, swift water, such as found adjacent to the
Sites, would be occupied by channel dwelling fishes and would probably not support habitat that
would be used for spawning or as nurseries. Fremling et al. (1989) state that the Upper Mississippi
River Basin supports at least 260 freshwater fish species. Fish in channel habitats are called
riverine species and occur as either streamline forms that occupy the water column such as white
bass (Morone chrysops) or bottom-dwelling forms, such as channel catfish Qctalurus punctatus)
(USGS, 1999). Other common riverine species identified by USGS (1999), based on Long-Term
Resource Monitoring Program (LTRMP) catch data include sauger (Stizostedion canadense),
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walleye (Stizostedion vitreum), and smallmouth buffalo (Ictiobus bubalus). Important prey species
indigenous to the Unimpounded Reach area include gizzard shad (Dorosoma ceped/anum) and
e m e r a I d s h i n e r s (No tropis a th e tin oide s).

While a survey of the terrestrial community in each of the Sites will be conducted, preliminary
observations indicate that Sites C), P, R and S have been significantly1 impacted by
anthropogenic activities. These activities include clearing and construction of roads and railroad
lines, construction of buildings, and the development of industrial activities. These areas show
signs of extensive clearing and/or disturbance, and they are vegetated either solely by
herbaceous communities, or by herbaceous communities with a thin layer of early successions!
shrubs or trees.

Site Q is the one area having a significant quantity of floodplain forest still in evidence. USGS
( 1999) notes that floodplain forests are more structurally complex than upland forests and are
generally differentiated into three strata. Those strata include a herbaceous ground cover layer,
a shrub or sampling sub-canopy layer, and a tree layer that dominates the community. The
major floodplain forest communities in the Upper Mississippi River System include those
dominated by black willow (8a//x nigra), those dominated by eastern cottonwood (Populus
deltoides], those dominated by silver maples (Acer saccharinum) and those dominated by a
mixed oak-hickory forest.

In 1997, a biological survey was conducted at select locations of Site Q as part of an Ecological
Risk .Assessment conducted by Ecology and Environment on behalf of the USEPA (USEPA,
1997b) . The focus of the ERA was a small pond located in the northern portion of Site Q, and
the two ponds located at the southern end of this Site. The ponds at the southern end have
been identified! as a location for sampling as part of the field activities to support this ERA. The
northern pond was noted as being devoid of life, though the southern ponds did support
populations of aquatic macrophytes and an amphibian (chorus frog, Pseudacris triseriata).
Subsequently, a brief reconnaissance of the area in January 2001 rioted that the two southern
ponds were dry and did not contain any standing water. However, anecdotal statements made
by USEPA personnel in .April 2001 indicate that the ponds have refilled as a result of stormwater
influence.
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Plant species identified by the LISEPA in the ir survey were cocklebur (Xanthium strumarium),
common mulle in (Verbascum thapsus), common evening primrose (Oenothera biennis), black-
eyed Susan (Rudbeckia serotina) and eastern cottonwoocl. Identified mammals included
eastern cottonta i l (Sylvilagus floridanus) and whitetai led deer (Odocoileus virginianus).
Identified birds included red-winged blackbirds (Agelaius phoeniceus), American robin (Turdus
migratorius), northern cardinal (Cardinalis cardinalis), field sparrow (Spizella pusilta),
domesticated pigeons (Columba livia), American coot (Fulica Americana), common flicker
(Colaptes auratus), American kestrel (Fa/co sparser/us), and wild turkey (Meleagris qallopavo).

12 .4.2 Threatened and Endangered Species,

Endangered species are those organisms whose prospects for survival in an area are assumed
to be in irnmnecliate danger because of a loss or change in habitat, over-exploitation, predation,
competition, or disease. Threatened species are those who may become endangered if
conditions surrounding the species begin, or continue to, deteriorate. There are two federally
listed endangered species that can potentially be found at (or adjacent to) the Sites. Those
species include the Indiana bat (Myotis sodatis) and pallid sturgeon (Scaphirhynchus albus),
One federally listed threatened species that has been recorded in St. Glair County is the
decurrent false aster (Boltonia decurrens). USEPA (1997b) noted that the decurrent false aster
is found in alluvial prairie and marshland in river floodplains. It was concluded by USEPA
( 1997b) that it was unlikely that this species would be found at the Sites because of the history
of extensive disturbance, though the USFWS has suggested that the habitat information is
inaccurate.

A federally listed species that is known to winter in the region and identified in the area is the
bald eagle (Haliaeetus leucocephalus). The bald eagle has been recently upgraded to
threatened status from endangered by the U.S. Fish and Wildlife Service,

USEPA (1997b) did list several state-listed bird species that are likely to utilize the Sites. Those
species include the black-crowned night heron (Nycticorax nycticorax), little blue heron (Egretta
caerulea), snowy egret (Egretta thula), great egret (Casmerodius albus), and pied-billed grebe
(Podilymbus podiceps). The great egret and pied-billed grebe are listed as threatened by the
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State of I l l ino is , the other three species are listed as endangered by the State . Only the black-
crowned night heron has been sighted within two miles of the Si te s .

Addit iona l ly , there are 18 federally or state (either I l l i no i s or Mis sour i ) listed fish species that
have been historically shown to be present in the main stern of the Mississ ippi River in the
region of the Sites (USGS, 1999), Those species include:

Ala barn a shad
alligator gar
bigeye shiner
blacknose shiner
brown bullhead
central mudminnow
crystal darter
flathead chub
greater red horse

Alosa alabamae
Atractosteus spatula
Notropis hoops
Notropis • heterolepis
Ameiurus nebulosus
Umbra lirni
Crystallaria asprella
Platygobio gracilis
Moxostoma
valenciennesi

highfin carpsucker
Iowa darter
lake sturgeon
mooneye
northern pike
pallid sturgeon
sicklefm chub
sturgeon chub
trout-perch

Carp/odes velifer
Etheostoma exile
Acipenser fulvescens
Hiodon tergisus
Esox Indus
Scaphirhynchus albus
Macrhybopsis meeki
Macrhybopsis getida
Percopsis
omiscomaycus

12.4.3 Sensitive Habitats

Sensitive habitats include those ecological systems that support endangered or threatened species
(either federally or state listed) or support wetlands. Given the lack of endangered or threatened
species that are expected to be found on the Sites (USEPA, 1997b), habitat to support these
species is not expected to be present. Menzie-Cura (1999) noted that a pair of bald eagles
attempted to nest on the southern end of Arsenal Island, south of the Sites, in 1993. While the pair
failed in their first attempt, it: is not know whether later attempts were successful. A nest: was
observed by Menzie-Cura in 1996, but it did not appear to be in use.

The Clean Water Act defines wetlands as ""those areas that are inundated or saturated by
surface or groundwater at a frequency or duration sufficient to support, and that under normal
circumstances does support, a prevalence of vegetation typically adapted for life in saturated
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soil cond i t ions . Wetlands generally include swamps, marshes, bogs, and s imi lar areas" (33
CFR 230 .3 ) .

A review of the National Wetland Inventory (NWI) map for the Sites , prepared by the U .S . Fish ana
Wildlife Service, indicates that a substantial portion of the Sites P and Q have been categorized as
wetlands. These wetlands are listed as palustrine wetlands, dominated by deciduous forests,
shrub/scrub plant species, or emergent plant species. Palustrine wetlands are bounded by uplands
or any other type of wetlands and may be situated shoreward of lakes, river channels or in
floodplains (Cowardin et al . , 1979) . Shrubs are woody plant species that range from 3 to 20 feet in
height. Emergent plants are those species in which at least a portion of the foliage and all of the
reproductive structures extend above the surface of any standing water. Typical of this type of
plant include cattails (Typha sp.), common reed (Phragmites australis), rushes (Juncus sp.) and
sedges (Carex sp.). Emergents are usually found in shallow water or on saturated soils.. Details of
these wetlands will be developed during the field activities to be conducted in support of this ERA.

12 .5 Conceptual Site Model

One of the most critical elements of the ERA scoping process is the clevelopnnent of the CSM.
The CSM describes the hypothesized source of COPECs, routes of exposure and transport,
and ecological receptors associated with the Sites. The CSM serves as the rationale for the
development of sampling plans and protocols, the selection of assessment and measurement
endpoints, and the identification of receptors of concern.

The environmental fate of COPECs is determined by the cumulative interaction of transport and
transformation processes (Paustenbach, 1987). Once released into the environment, the
chemicals may partition among various media (e.g., soil, water, and air). The transport
processes that define the movement of chemicals between compartments are highly dependent
upon the physico-chemical properties of both the chemical and the environmental media, and
thus, have a direct bearing on the potential risks to the exposed populations (Paustenbach,
1987). The ability of a chemical to proceed through a migration pathway and reach an exposed
receptor is directly related to the chemical properties of the constituent and the physical
characteristics of the pathway.
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The following sections describe in greater detail the CSM for the aquatic and terrestrial
pathways associated with the Sites.

12,5, 1 , Aquatic Pathways

The primary aquatic pathway of concern with the Sites is the potential discharge of groundwater
containing COPECs to the Mississippi River. Two of the five Sites are located in close proximity
to the east bank of the Mississippi River (Sites Q and R). The other three Sites (Sites O, P, and,
S) are located 1500 to 2000 feet east of the riverbank. Solid and liquid industrial and municipal
\wastes were disposed at these facilities from, the 1950s to the 1980s. . At two of the disposal
sites, wastes were placed in former borrow pit excavations (Sites Q and R). Wastes were
placed in excavations at two other disposal sites (Sites O and S), however, these excavations
were made solely for the purpose of waste disposal, Wastes were placed on grade at the fifth
disposal site (Site P). It is likely that the excavations at Sites Q and R went to or below the
water table to maximize the amount of borrow. It is unlikely that the excavations for Sites O and,
S extended to the water table since these disposal sites needed only shallow excavations, 5 to
10 feet deep, to accommodate the materials placed in them.

Whether or not the waste disposal excavations extended to or below the water table, the
potential exists for constituent migration through the groundwater system. The aquifer beneath
Sauget Area 2 consists of three distinct hydrogeologic units: 1) the Upper Hydrogeologic Unit
with fine-grained, silty sands, 2) the Middle Hydrogeologic Unit with clean, medium to coarse
sand and 3) the Deep Hydrogeologic Unit with clean, medium to coarse sand and gravel.
Leaclhate migrating from the waste disposal areas could enter these hydrogeologic units and
then discharge to the river via groundwater. The ultimate discharge point for these units is the
Mississippi River.

If constituents of concern are transported through the groundwater system, they would be
discharged into the Mississippi River. COPECs that are discharged through groundwater will
first pass through the sediments of the river channel prior to entering the water column. In
coarse-grained sediments with little organic material, the dissolved groundwater-borne COPECs
will pass directly to the water column. In fine-grained or organic rich sediments, a portion of the
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groundwater-borne constituents may adhere to sediment particles. Whether the constituents
remain in the sediment or are dissolved again wi l l depend on its chemical character ist ics .
Those chemicals with high organic carbon partit ion coefficient (Koc) values wil l have a greater
aff in i ty for sediment, especial ly sed iment that is high in organic matter. Such const ituents would
tend to remain sorbed onto sediment particles and migration would occur as a result of
sediment movement, not chemical movement.

The primary mechanisms by which chemicals migrate from sediments into the water column are
through desorption from sediment particles, resuspension via physical disturbance and
resuspension followed by food chain transport. COPECs that are dissolved in groundwater and
adsorb onto sediment particles as grounclwatefivwells up through the sediment base may desorb
from the sediment particles over time, depending upon the Koc value. For some high Koc
constituents, such as PCBs and chlorinated pesticides, desorption from sediment particles,
especially those with a high organic content, is very slow, if not minimal. For other constituents,
such as polycyclic aromatic hydrocarbons (PAHs) and organic solvents, desorption is much
more rapid and can lead to a steady source of the constituent into the water column.

A physical disturb a nee of the sediment by anthropogenic activities like dredging and prop wash
from boats, or natural activities such as flooding can cause resuspension of the chemicals within
the sediment. This resuspension may be long- or short-term depending upon the size and
solubility of the compound and the size of the sediment particle. Re-suspended particles to
which these constituents are sorbed can be either organic matter or inorganic particulates.
While in the water column, pelagic flora and fauna may be directly exposed to the re-suspended
chemicals as they are transported downstream to other sites. These mobilized constituents in
surface water may then be transported through the food chain to higher order trophic levels (i .e. ,
piscivorous and omnivorous wildlife).

Once in the Mississippi River, the primary migration pathways for chemicals that are discharged
from groundwater 'would be diffusion throughout the water body, and/or settling and
bioaccumulation in the food chain. The process of diffusion is an ameliorating process because
the compound is reduced in concentration. Constituents that are dissolved in groundwater and
discharged into the river will pass through the sediment layer and be diffused by the larger
volume of the receiving water body, Diffusion is further enhanced by the flow of water within the
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river upstream to downstream by increasing the rate of diffusion and moving the diluted
chemicals out of the recharge zone. For species of l imited mobi l i ty or sensit ive life stages that
may inhabit the discharge zone in close proximity to the discharge point for long periods of time,
the potential for adverse impacts from exposure can sti l l exist However , in a river of extreme
volume and flow, such as the Mississippi River in the vicinity of the Sites, dilution can be a major
limiting factor to the potential for exposure of aquatic organisms to elevated levels of COPECs.

The settling of suspended particles or precipitation of dissolved chemicals removes the
compound from the waiter column, but may increase the direct exposure to benthic organisms
and bottom-rooting aquatic plants. Food chain transport from primary producers through the
various trophic levels of consumers is compound specific and can lead to exposure of receptors
that either live on the Sites or that come into contact with Site-related constituents that have
been transported off-Site. However, food chain transport through the food web that is based on
the benthic community includes a major contribution from detritus and not from primary
production from rooted vegetation or epiphytic and planktonic plant species.

Another potential migration pathway to the Mississippi River is discharge via storm water runoff.
Because Sites O, P, and S are found east of the flood control dike that runs parallel to the river,
stormwater runoff would not be a concern. This pathway is not likely to be a major migration
pathway at the Sites west of the flood control dike because the areas are covered with vegetation,
soil caps, or impermeable pavement. Should it occur, surface 'water runoff 'would carry COPECs to
the Mississippi River that are either dissolved in the water or adsorbed onto sediment particles.
While runoff from Site R is likely limited dlue to the vegetation over the present cap, there are some
areas of Q where runoff may occur. However, it is not presently know whether runoff areas or
patterns are such that they drain surface soils containing COPECs. A runoff study will be
conducted as part of the remedial investigation activities planned for Site Q. Once in the river,
dissolved or suspended COPECs in surface water would be diluted and transported as described
above.

Due to the ecological significance of the Mississippi River and the recreational and commercial
importance of its natural resources, the aquatic pathway is the most significant pathway
associated with the Sites. As shown in Figure 12-1 (Aquatic Conceptual Site Model for the
Mississippi River), constituents that are possibly released in groundwater can migrate through
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the sediments into the 'water column in the vicinity of the discharge point . The sampl ing that wi l l
support this ERA, described in accompanying FSPs and QAPPs (Volumes 3A and 3B) , is
designed to investigate the magnitude of this potential release by examin ing the surface water
and sediment in the likely discharge areas for groundwater. The biological sampl ing included in
the field studies is intended to provide data on the conditions of vertebrates and invertebrates
associated with the aquatic system for the purpose of evaluating the potential ecological effects
resulting from a possible groundwater discharge.

As noted in Section 1 2 , 4 . 1 , a number of sources of constituents similar to those found in the
Mississippi River adjacent to the Sites and in cm-Site areas, including agricultural runoff,
wastewater treatment facilities, industrial discharges, and non-point pollution sources, exist
upstream of the Sauget Sites. With the high velocity and large volume of water in the river in
the vicinity of the Sites, rapid downstream transport ( i . e . , toward the Sites) of materials from
these upstream sources is expected. It will be necessary to use care when evaluating the
potential for adverse ecological effects and identifying those that are Site-related versus those
that are not. To account for the potential effects of these upstream sources and the effects of
high velocity, appropriate reference locations will be utilized to place any suspected effects in
the context of regional conditions and to serve as a comparison for the determination of Site-
related effects.

The aquatic pathways described in this section also apply to the ponded areas located in the
southern portion of Site Q, COPECs that are present in the surrounding soils may migrate into
the ponds, thereby exposing biota that use or live in the ponds. As previously mentioned, the
ponds were drained and have recently refilled as a result of stormwater influence. As such, the
aquatic community that is present is extremely limited and probably restricted to early
successional aquatic plants and some early colonizing benthic invertebrates. However the
ponds may serve as a water source for terrestrial vertebrates and a breeding spot for
amphibians or aquatic birds. A conceptual CSM for the ponded areas 'within Site Q is presented
as Figure 12-3.
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1 2 . 5 . 2 Terrestrial Pathways

The migration of COPECs within soils may result in either direct exposure through contact with
the soil or indirect exposure through the food chain to faunal communities supported by the
available habitat at the Sites. Biota may come in direct contact with chemicals in soil while
foraging and/or burrowing. The vectors by which chemicals in the soil may potentially be
introduced into biota are direct ingestion (primary source), dermal absorption, or inhalation. The
USEPA has determined that inhalation comprises less than 0.1% of total exposure and direct
contact comprises approximately 1 to 11% of total exposure (USEPA, 2000)., Indirect exposure
occurs when a COPEC is assimilated by a species (e .g . , prey/food item) at one trophic level,
bioaccumulated by that trophic level, and transferred to the next trophic level through
consumption.

Chemicals in surface soils may potentially move from the soils up the food chain through
bioaccumulation and biomagnification processes. Soil dwelling organisms (i.e., soil
invertebrates and small mammals) may bioaccumulate chemicals from direct and incidental
ingestion and through direct contact; with the soil.

The terrestrial pathways at the Sites are associated with the five Sites. Site O includes four
lagoons that were capped with two feet of clay in 1980. Between 1966/67 and 1978 , these
lagoons were used to dispose of clarifier sludge from the Sauget Physical Chemical Wastewater
Treatment Plant (a publicly owned treatment works). During its operation the treatment plaint, and
associated lagoons received and treated industrial and municipal wastewater. It has been reported
that approximately 10 million gallons per day of wastewater was treated, more than 95% of which
was from area industries.

Site P 'was operated as an lEPA-permitted landfill from 1973 to approximately 1980, accepting
general 'wastes, including diatomaceous earth filter cake and non-chemical wastes. Site P is
currently inactive and partially covered by parking areas; however, access to this part of the
Sites is not restricted.
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Site Q is a former subsurface and surface disposal area that accepted various wastes including
municipal waste, l iquid chemical wastes, septic tank pumpings, drums, organic and inorganic
wastes , so lvents , pesticides and paint sludges. t a lso took plant trash, waste from other
industr ia l faci l i t ies and demol i t ion debr is . Most of Site Q is covered with highly permeableblack
cinders. Site S was a disposal area. The northern portion of this part of the Site is grassed and
its southern portion is covered with gravel and fenced.

Site R is a closed industrial-waste disposal area that accepted hazardous and non-hazardous
bulk liquid and solid chemical wastes and drummed chemical wastes that included organics,
inorganics, solvents, pesticides, and metals. The Site is capped with a clay cover whose
thickness ranges from 2 feet to approximately iMeet.

As shown in the Terrestrial Conceptual Site Models, terrestrial receptors may be exposed to
constituents located in these Sites. A CSM for the terrestrial portion of the Sites is presented as
Figures 12-2. If constituents are present in surface soils, the migration pathways described above
could lead to the possible exposure of plant and wildlife receptors to Site-related constituents.
Surface soil sampling in each area is intended to characterize the constituents present in soil in
areas frequented by biological receptors. The biological sampling is intended to provide data to
support an assessment of the potential for adverse ecological effects from the presence of these
constituents.

Terrestrial receptors may also be exposed to COF'ECs present in air and in surface water. Both of
these pathways are considered to be minor. Compounds with a high degree of volatilization (e.g.,
volatile organic compounds) can expose mammals to vapors that produce ecological effects.
However, noting the age of the Sites, the partial coverage by caps and impermeable layers, and
the level of historic disturbance which would act to accelerate the volatilization process, this
pathway is considered to be insignificant (Sample and Suiter, 1994).

Terrestrial receptors may be exposed to COPECs in water and sediments. Most small mammals
(particularly rodents') obtain their water through ingestion of plants with high water content, rain
puddles collected on the ground or on impervious surfaces, and from dew (Vaughn, 1986). Larger
carnivores may drink from ponds, rivers, puddles, or lakes. Terrestrial receptors may also be
exposed to COPECs in surface water (and sediment) through either incidental ingestion or through
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direct contact. Birds may be exposed through the accumulation of soil and sediment by use of
these materials as grit .

12 .6 Selection of Chemicals of Potential, Ecological Concern (COPECs)

The QAPP/FSP lists target analytes for the Sites. These target analytes include volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, herbicides,
polychlorinated biplnenyls (RGBs), dioxin/furans, and metals. The list of analytes has been
developed in discussions with the USEPA.

The results of the proposed sampling and analysis of surface water, sediments, surface soils,
and biota, will be used to select the list of COPECs. The number of proposed samples and the
sample locations, in both the terrestrial and aquatic environments have been selected in
discussions with the USEPA and are designed to reflect worst-case conditions in the two
ecosystems.

Constituents will be retained on the list of COPECs and carried through the screening process if
they exhibit any of the following characteristics:

• Toxic - Produce a harmful effect (is toxic), based on the scientific literature or direct
measures of toxicity, to the receptors likely to inhabit the Mississ ippi River in the
vicinity of the Sites and the terrestrial environment found within the five Sites. The
ecological effect (e.g., survival, reproductive impacts, or growth impacts), either
acute or chronic, is considered to be harmful if there is greater than 20% difference
between the test species and its reference/background counterpart;

'" Bioaccumulative -- Likely to bioconcentrate or biomagnify in the aquatic and
terrestrial food chains likely to be at, or adjacent to, the Sites (determined as a
constituents with an octanol-water partition coefficient (Kow) greater than 1 ,000 [Great
Lakes Water Quality Initiative (GLWQI) (40 CFR 122 el: al., 1995) ] ; and

• Persistent -- Likely to remain in environmental media over time frames that are long,
relative to the life spans or exposure periods of receptors likely to inhabit the
Mississippi River in the vicinity of the Sites and the terrestrial environment found
within the five Sites.
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For those const ituents that are shown to be potentially toxic, bioaccumulative or persistent,
addit ional screening parameters wil l be uti l ized to refine the list of COPECs. The criteria for
f i na l selection and evaluation include:

• Comparison to Background •- The ERA will eliminate a constituent that occurs below
the maximum concentration measured at a local reference area for a given medium.

• Frequency of Detection - The ERA will retain a constituent for evaluation if the
constituent is detected in more that 5% of samples from a particular medium.

Ecotoxicological profile:; for the COPECs will be included within the ERA,

12 .7 Identification of Receptors and Endpoints

The analysis portion of the ERA includes the estimation of potential exposures of biological
receptors to Site-related COPECs and the determination of the potential effects associated with
those exposures. The assessment of effects is the determination of the relationship between
the concentrations of COPECs potentially identified in various matrices at the Sites and the
responses of ecological receptors to these concentrations. Exposure to ecological receptors will
occur either directly through mechanisms.such as ingestion, incidental contact, or inhalation, or
indirectly through the consumption of prey species containing elevated concentrations of
COPECs. Indirect or food chain exposure can potentially result in unacceptable risks to higher
trophic level organisms without their being in close proximity to the Sites, This section outlines
those components that will be utilized in the assessment of the potential ecological effects
associated with the exposure of ecological receptors to COPECs at the Sites.

12 .7 . 1 Identification of Receptors of Interest

The first step in the assessment of effects is the identification of those receptors of interest:
(ROIs) that will be evaluated in the ERA. As it is not feasible to evaluate the relationship of all
potential chemicals of interest to every species at the Sites, ROIs have been selected to
represent the organisms that might be present at the Sites most often or are likely to be most
sensitive to the effects of the COPECs. Selection criteria for aquatic ROIs include the following
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factors specified in USEPA guidance ( 1989a , 1992, 1994 , 1997a , 1998) : (1 ) the occurrence of
potential ly complete pathways for exposure of ecological resources to chemicals in
environmenta l media; (2) resident communities or species exposed to the highest
concentrations of chemicals in environmental media, (3) species or functional groups
considered to be essential to, or indicative of, the normal functioning of the affected habitat; and
(4) the feasibility of completing a quantitative assessment for the identified pathways and
receptors.

Species were selected as ROIs for this assessment based on the following criteria:

• Relative abundance and ecological Importance within the identified habitats;
• Availabil ity and quality of appropriate ecotoxicological research;
'" The sensitivity of the organism to the COPECs;
'" Importance of the trophic level in the ecosystem;
'" The relative mobility and type of feeding habits; and
"' The ability to bioaccumulate COPECs.

The following ROIs have been selected for use in preparing this ERA:

For the Mississippi River aquatic community:

• The benthic macroinvertebrate community;
"' Local fin fish;
'" Mink (mustela vison); and
"' Osprey (Pandion haliaetus).

Benthic invertebrates were selected as ROIs because they have the greatest exposure to
bottom sediments that potentially contain COPECs and they are an important link in the aquatic
food chain as a food source for bottom feeding fish species in the river. The use of
macroinvertebrates as biological indicators of pollution in freshwater ecosystems has distinct
advantages over purely physical and/or chemical analyses (Hellawell, 1977) . Physical and
chemical analyses reflect the characteristics of a waterbody during a single point-in-timq whereas,
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b iornon i tor ing reflects environmentally induced changes that occur over a long period of time
( somet imes a year or more). Therefore, if a const ituent happens to be either at extremely low
levels or absent at the time of physical and chemical analysis, a false reading as to the
environmental quality of an ecosystem can be obtained.

Secondly, a broad range of constituents may affect an ecosystem, some of which may not have
been identified yet. Relying solely on the physical and chemical analyses to evaluate potential
ecological effects may lead to missing an important ecological effect. However, biological
measures can be used to ensure that such effects are identified. Though care needs to be taken
when interpreting the results of biological investigations,. For example, measures of abundance are
more relevant than measures of community "-structure when evaluating benthic communities,
because abundance (not diversity) is more closely tied to the most important role of the benthic
community ('which is serving as a prey base for higher trophic level receptors). The absence of
a sensitive indicator species may not be an indication that the benthic community as a whole is
not perform ing its function as a food source for fish and other vertebrates. Similarly, effects to
biological indicators indicate that further analysis needs to be performed to determine the exact
nature of the stressor (e.g. , physical disturbance, specific chemical stressor, etc.),

Local finfish were selected as ROIs because they are the do mini ant organism in the water
column and they may be exposed to COPECs in sediments and surface water. Fish represent
a food source to higher order predators (both aquatic and semi-aquatic) and are important for
both recreational and commercial fisheries.

The mink and osprey were selected as upper trophic level ROIs because the biological success
of local populations of these organisms can be tied to the environmental health of supporting
habitats. Both bird species are either found in the area, or have the potential! for being found in
the area. They all feed on fish, so they can be tied via the food web to the sediments and
surface water of the Mississippi River, Additionally 1, both species are sensitive to constituents
that biomagnify up the food web.
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For the riverbank/floodplain terrestrial community:

'" Pra ir ie vole (Microtus ochrogaster)
'" Short-tai l shrew (Blarina hrevicauda)', and
• Red fox: (Vulpes fulva).

The prairie vole was selected as a IROI because it is likely to be the dominant herbivore within
the habitat provided by the Sites and with its small home range, could likely spend! its entire life
span within a Site. Shrews were chosen as an ROI because a large portion of their diet are
earthworms that live within the soils of the Sites. The red fox: is an upper trophic level carnivore
potentially feeding on either shrews or other small rodents within the Sites.

For the riverbank/floodplain aquatic community within site-related ponds (only if water
and aquatic organisms are present in the ponds at the time of the ERA supporting field
activities):

• The benthic macroinvertebrate community and;
• Finfish or amphibians.

As discussed in Section 1 2 .4 . 1 , during a brief reconnaissance of Site Q conducted in January
2001 , it was observed that the ponds did not contain standing 'water. If the ponds have refilled
by the time the field studies to support this ERA, are conducted, the benthic invertebrate
community will be examined to assess the potential for the reestablishment of the benthic food
base. However, even if the ponds have refilled 'with water, a finfish population will likely not to
have been reestablished. The reestablishnrient of a finfish population will not likely occur until
such time as a flood event overflows the bank of the Mississippi River and stocks the pond.
However, the possibility for future irnpacts to fish will be examined through the evaluation of
concentrations of COIPECs that are identified in surface 'water.

While the ponds may not at present support a finfish population, they may support a breeding
population of amphibians. Historic information (USEPA, 1997b) indicates that frogs were
identified in the vicinity of the ponds. As a steady source of water is required for most
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amphib ians to breed, COPIECs that are found in surface water have the potential to impact
amphibians during a sensit ive point in their l ife cycle. Therefore, if no f inf i sh are present,
concentrat ions of COPECs in surface water wil l be evaluated for their potential to impact
amphib ians .

12 .7 .2 Assessment and Measurement Endpoints

The next step in the ecological risk assessment process is the identification of those endpoints
that will be utilized in the ERA to evaluate the ecological effects associated with the potential
exposure of ROIs to COPECs. Assessment eqdpoints are statements of the characteristics or
attr ibutes of the environment that are to be protected. This ERA will evaluate the following
a s s e s s m e n t e n d p o i n t s:

111 Assessment Endlpqint #1: Evaluate the potential for adverse changes in the survival,
reproduction , and growth of finfish populations utilizing the Mississippi River in the
vicinity of the Sites resulting from exposures to COPECs in sediments, surface
waters, and/or prey;

• Assessment Endpoint #2: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of piscivorous species utilizing the
Mississippi River in the vicinity of the Sites resulting from exposures to COPECs in
prey;

• Assessment Ep.^PPLllf 3: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of vermivorous wildlife utilizing the five Sites
resulting from exposures to COPECs in prey;

• Assessment Endlpqint #4: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of herbivorous 'wildlife utilizing the five Sites
resulting from exposures to COPECs in soils and/or prey;

'" Assessment Endpoint #5: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of carnivorous wildlife utilizing the 'five Sites
resulting from exposures to COPECs in prey; and
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'" Assessment Endpoint #6: Evaluate the potential for adverse changes in the survival,
reproduct ion, and growth of potent ial finfish populations within the two ponds, or the
potent ia l for adverse changes in the reproduct ive potential of amphib ian populat ions
breeding within the two ponds located in Site Q result ing from, exposures to COPECs
in surface waters.

The assessment will evaluate ecological risks relative to these assessment endpoints in the
Mississippi River and the five Sites. Data to evaluate these endpoints will be collected during a
series of field studies as specified in QAF'Ps and FSPs that have been prepared separately.

Since the above assessment endpoints generally can not be measured directly, measurement
endpoints have been identified. There are four types of measurement endpoints or lines of
evidence that will be used to assess the status and potential changes in the attributes of the
environment. The lines of evidence are:

1) Determination of the potential for ecological effects by the comparison of COPEC
concentrations to media-specific ecotoxicological benchmarks derived from the
literature;

2) Biological survey data of various ROIs 'which are direct estimates of the assessment
endpoint;

3) Bioassays which are direct: measures of the relative toxicity of constituents in a
particular matrix; and

4) Estimation of potential for ecological effects from estimated exposures of higher
trophic level organisms to COPECs based on food chain modeling.

A weight-of-evidence approach (as detailed in Section 12.8) weighs each of the measurement
endpoints by considering:

"' The strength of association between the measurement endpoints and the
assessment endpoints;

* Data quality; and
"' Study design and execution.
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The strength of association refers to how well a measurement endpoint represents an
assessment endpo int . The greater the correlation between the measurement and assessment
endpo in t s , the greater the weight given to that measure of effect in the risk analysis .

The weight assigned a measurement endpoint also depends on the quality of the data as well
as the overall study design and execution. The FSPs and QAPPs describe a sampling program
that will provide information to evaluate each measurement endpoint. However, the ERA must
evaluate the sampling effort and variabi l ity and uncertainties associated with the results
following implementation. The risk characterization gives higher weight to measurement
endpoints that are based on good quality data and are obtained using study designs that
account for confounding variables.

Considerable uncertainty is associated with estimating potential ecological risks, because
ecological systems are complex and exhibit high natural variability. Measurement endpoints
typically have specific strengths and weaknesses related to the factors discussed above.
Therefore, it is common practice to use more than one measurement endpoint to evaluate each
assessment endpoint. Measurement endpoints are as follows:

Assessment Endpoint #1: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of finfish populations utilizing the Mississippi River in the
vicinity of the Sites resulting from exposures to COPECs in sediments, surface waters,
and/or prey.

Measurement Endpj)jnts

a. The ability of Site-related surface water to support viable populations of finfish will be
evaluated by comparing survival rates of bioassay test organisms in surface water
collected from adjacent to the Sites to the survival rates of bioassay test organisms
in surface water from relevant reference areas;

b. The ability of Site-related surface water to support viable populations of finfish will be
evaluated by comparing concentrations of COPECs identified in Site-related surface
water to concentrations of COPECs identified in surface water from relevant
reference areas;
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c. The ability of Site-related surface water to support viable populations of finfish will be
evaluated by comparing concentrat ions of COPECs identified in Site-related surface
water to State and Federal Ambient Water Quality Criteria for the protection of f ish;

d. The abi l i ty of Site-related surface water to support viable populations of f inf i sh will be
evaluated by comparing whole body concentrations of COPECs in selected fish
species caught in the vicinity of the Sites to body burdens of COPECs in fish from
relevant reference areas. This comparison will provide a measure of the degree of
exposure to Site-related fish;

e. The abil ity of Site-related surface water to support viable populations of finfish will be
measured by comparing whole body concentrations of COPECs in selected fish,
species caught in the vicinity of the Sites to relevant fish body burden and tissue
residue data from the literature (e .g . , Jarvinen and Ankely, 1999). If the evaluation of
measurement endpoint Id indicates a potential concern with tissue concentrations
from site-related areas, then measurement endpoint 1e will be conducted. If the
evaluation of measurement endpoint Id does not indicate a potential concern with
tissue concentrations in site-related areas, then this measurement endpoint (He) will
not be performed;

f. The ability of the benthic community to perform its role as a prey base for finfish will
be evaluated by comparing the survival rates of bioassay test organisms in Site-
related sediments to the survival rates of bioassay test organisms in relevant
reference sediment samples;

g. The ability of the benthic community to perform its role as a prey base for finfish will
be evaluated by comparing concentrations of COPECs in Site-related sediments to
concentrations of COPECs in relevant reference areas;

Ih. The ability of the benthic community to perform its role as a prey base for finfish will
be evaluated by comparing the concentrations of COPECs in Site-related sediments
to appropriate sediment quality benchmarks for the protection of benthic
macroinvertebrates; and

i. Measures of benthic macroinvertebrate community function in Site-related sediments
will be compared to the same measures in relevant reference sediments;

FIL£K:\ENV1RON\23-20010024.00 (SA2)VApril IS 2002 rvpoitsWolunM l\S2041M2.doc

Rev. 3 Page 1 2 - 3 1



: - ; , i , ; : o .:,!!ppon S; i i n | H ; M ; J P l a n
Saugct Area 2 Sites , Sauget , II-
Apri i 15, 2002 " ECOLOGICAL RISK ASSESSMENT WORK PLAN

Rationale for Measurement Endpoints 1a through 1i

Because of the ecological, recreational and commercial importance of fish populations in the
Miss i s s ipp i River, the release of Site-related COPIECs at sufficient concentrations could have an
ecological impact to these resources. As described above, to evaluate this potential effect, a
number of lines of evidence will be examined.

The measurement endpoints identified above were selected to evaluate the potential pathways that
would result in the exposure of fish to Site-related COPECs. Those endpoints associated with
surface water rneasurernents are intended to provide an assessment of the ability of that rnatrix to
support fish. The most critical of those measurements, the surface water bioassays, is intended to
identify, in comparison to reference sites in other sections of the Mississippi, whether surface water
in Site-related areas significantly affects the survival of finfish. If the bioassays indicate that,
compared to relevant reference areas and across chemical gradients, the survival of test species is
impaired when exposed to Site-related 'water, then the subsequent chemical analyses and
comparison to both reference values and screening values will help identify which COPEC may be
producing the toxicity.

While the evaluation of surface water will provide an estimate of the ability of fish to exist: in Site-
related waters, the analyses of fish tissue will provide a direct measurement of the potential for
ecotoxicological impacts from exposure of fish to COPECs. The measure of concentrations of
COPECs within fish tissue will be a direct: measure of the assimilative and bioaccumulative
capacity of COPECs that may be identified in surface water and will be a measure of the potential
toxicity of those COPECs to fish. Care will be used when interpreting these data because
discriminating between Site-related and non-Site-related causes is difficult in 'wide ranging species
such as fish. Additionally, measurement of COPECs 'within fish tissue will allow for the assessment
of the potential exposure and possible effects to higher trophic level organisms that feed on fish.

The evaluation of the benthic macroinvertebrate community provides a measurement of its ability
to function as a prey base for finfish, By examining the benthic community through multiple
measurement endpoints, as identified in the sediment triad approach, the ERA will be able to
correlate chemical concentrations in sediments with measures of toxicity and biological integrity,
'while comparing the measured concentrations to literature values of possible effects. The benthic
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community assessment, the most critical measure, will provide evidence of the ability
macroinvertebrates to live in sediment found in Site-related areas. The chemical analyses will help
identify which of the COPECs may be responsible for any observed toxicity. This approach will be
further enhanced by the inclusion of bioaccumulation studies that examine the potent ia l for
migration of chemicals bound within the sediments to biota living within it.

Assessment Endpoint #2: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of piscivorous species utilizing the Mississippi
River in the vicinity of the Sites resulting from exposures to COPECs in prey.

Measureirnents Endpqints for Assessment Endpoiint #2

a. Potential risks to mink will be estimated by comparing an estimated average daily
close for each potential COPEC to a toxicity reference value for each potential
COPEC identified in the literature. Exposure concentrations to mink will be
estimated using finfish COPEC body burdens and a food chain model; and

b. Potential risks to ospreys will be estimated by comparing an estimated average daily
dose for each potential COPEC to a toxicity reference value for each potential
COPEC identified in the literature. Exposure concentrations to ospreys will be
estimated using finfish COPEC body burdens and a food chain model described in
Section 12 .7 .6 .

Rational for Measurement Endpoints 2a through 2c

While COPECs that have been identified in fish may not produce direct ecotoxicological effects
in fish, if the constituents are bioaccumulative, they may have the potential for producing effects
in higher trophic level organisms that feed on fish. This may result in indirect impacts to more
wide-ranging species, to species that are especially sensitive to particular COPECs, or to
species that have been assigned special status because of low population levels or habitat
requirements. For that reason, a food chain model will be employed to assess the potential
exposure of two piscivorous wildlife species to COPECs in fish tissue. Using COPECs identified
in small forage fish (four inches to ten inches in length), the potential for ecological risks to mink
feeding along the Mississippi River and in the on-Site ponds (if there are fish present) will be
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calculated. The potential for ecological risks to ospirey feeding along the Mississ ippi River will
be calculated using COPECs identified in large forage fish (s ix inches to fourteen inches) . For
each species, the Average Dai ly Dose (ADD) of COPECs will be compared to tox ic i ty reference
values (TRVs) for that species identif ied from the l i terature . If the ADDs exceed the TRVs in a
large number of locations, then the potential exists for adverse effects.

Assessment Eiriidppint #3: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of vermivorous wildlife utilizing the five Sites
resulting from exposures to COPECs in prey.

Measurements Endppints for Assessfnent Endppint #3

a. Potential risks to short-tail shrews will be estimated by comparing an estimated daily
close for each potential COPEC to a TRV for each potential COPEC identified in the
literature. Exposure concentrations to short-tail shrews will be estimated using
earthworm COPEC body burdens and a food chain model described in Section
12 .7 .6 .

Rational for Measurement Endpoint 3a.

Vernrlivorous wildlife have been identified by the USEPA as a trophic level of concern at the five
Sites. Because the 1/3 of the diet of these animals is earthworms, which live in contact with
soils containing COPECs and can potentially accumulate COPECs, potential ecological risks to
vermivorous wildlife will be evaluated by using COPEC earthworm tissue residue data to
estimate ADDs for short-tail shrews. Earthworm residue data will be collected by the use of
earthworm bioassay tests using soil collected from the five Sites. ADDs will be compared to
TRVs and if the ADDs exceed the TRVs in a large number of locations, then the potential! may
exist for adverse effects to short-tailed! shrews.

Assessment Endpoint #4: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of herbivorous wildlife utilizing the five Sites
resulting from exposures to COPECs in soils and/or vegetation.
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Measurements Endpqints for Assessment Endpoint #4

a. The abil ity of the plant community to provide habitat for herbivorous wildl ife will be
measured by the comparison of concentrations of COPECs in surface soils at the
Sites to appropriate surface soil quality benchmarks for the protection of plants; and

b. Potential risks to prairie voles will be estimated by comparing an estimated daily
close of each potential COPEC to a TRV for each potential COPEC identified in the
l iterature. Exposure concentrations to prairie voles will be estimated using plant
COPEC tissue concentrations and a food chain model described in Section 12 .7 .6 .

Rational for Measurement Endpoints 4a through 4c

If soil contains COPECs, plant roots may be in constant contact with, or at least in close
proximity to, constituents that can be either toxic to plants or that can be translocated up into the
various parts of a plant and then consumed by higher order trophic level receptors. Cell
membrane barriers within roots act to restrict the movement of COPECs into the root cortex;
thereby, limiting the translocation and the actual expression of ecological effects. However,
there is the potential that certain COPECs may accunnulate in various plant tissues and then be
consumed by herbivorous wildlife. The, collection of plant tissue for chemical analysis will
provide a direct measurement of the uptake potential of COPECs by plants and will allow for the
assessment of impacts to higher trophic level organisms. Ecological risks to herbivorous wildlife
will be estimated through the determination of ADIDs for a prairie vole and comparison of the
ADD to the TRV derived from the literature. If the ADD exceeds the TRV at a large number of
locations, then there is the potential for adverse ecological risks.

Screening of COPECs against soil benchmarks allows for the estimation of potential ecological
impacts to plants at the five Sites. However, this is a highly conservative assessment as the
development of soil screening benchmarks is still in its infancy, and the existing data are often
dependent upon weak correlations, laboratory conditions, and extreme uncertainty factors.

Assessment Endpoint #5: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of populations of carnivorous wildlife utilizing the five Sites
resulting from exposures to COPECs in prey.
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Measurement Endpoints for Assessment Endpoint #5

Potent ia l risks to the red fox will be est imated by comparing estimated daily close of
COPECs to TRVs identified in the literature. Exposure concentrations to red fox: will be
estirnatecl using plant COIPIEC tissue concentrations, earthworm COPIEC tissue residue
concentrations, and a food chain model described in Section 12 ,7 ,6 that estimate
COPEC body burdens in prairie voles and shrews.

Rational for Measurement Endpoints Sa

Estimated concentrations of COPECs in the -prairie vole and the short-tail shrew may not
produce direct ecotoxicological effects. However, if the constituents are bioaccumulative, they
may have the potential for producing effects at higher trophic levels. This may result in indirect
impacts to more wide-ranging species, to species that are especially sensitive to particular
COPECs, or to species that have special status because of population levels or habitat
requirements. For that reason, a food chain model will be employed to assess the potential
exposure of an upper level carnivore (the red fox) to COPECs in voiles and shrews. Using
estimated concentrations of COPECs in prairie voles and short-tail shrews, the potential for
ecological risks to red fox feeding 'within .the five Sites will be calculated. The Average Daily
Dose (ADD) of COPECs will be calculated and compared to toxicity reference values (TRVs) for
the red fox. If the ADD exceeds the TRV in a large number of locations, then the potential
exists for adverse effects.

Assessment En_dpqint #6: Evaluate the potential for adverse changes in the survival,
reproduction, and growth of potential fin fish populations 'within the two ponds, or the
potential for adverse changes in the reproductive potential of amphibian populations
breeding within the two ponds located in Site Q resulting from exposures to COPECs in
surface waters.
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Measurement End points for Assessment Endpoint #6

As previously indicated, in January 2001 the two ponds located in Site Q did not contan
standing water, though more recent information provided by the USEPA indicates that
the ponds have refilled. Information from previous studies (USEPA, 1997b) indicates
that the ponds contained 'water and did support a standing population of fish. While the
ponds may be filled during the ERA supporting field activities, it is highly unlikely that
they would have developed a finfish community by that time. Therefore, should the
ponds be filled at the time of the ERA supporting field activities and contain a finfish
population, then the same measurement endpoints used for evaluating the fish
population in the Mississippi River (measurement endpoints 1la through 1i) will be used
for evaluating the viabil ity of a potential aquatic community 'within the ponds . However,
the pond could provide breeding habitat for amphibians (chorus frogs have been
historically identified in the vicinity of the ponds). If a finfish community is not present at
the time of the ERA supporting field activities, then concentrations of each potential
COIPEC that may be identified in surface water will be compared to TRVs for its
associated COIPEC that have been identified in the literature to evaluate the potential for
ecological risks to breeding amphibians. Bioassay data will also provide information on
the likelihood of COPECs in surface water to impact the ability of amphibians to breed
within the ponds.

Methodologies for collecting the data required to measure the effects are described in separate
FSPs and QAPIPs for both the aquatic and terrestrial portions of the Sites,

12 .7,3 Ecotoxicollogical Benchmarks

As described in Section 12.7.2, some of the measurement endpoints to be used in the assessment
of potential risks to ecological receptors in the terrestrial and aquatic environments include the
comparison of ecotoxicological benchmarks to Site-related data for various media. These
benchmarks are risk-based screening concentrations that will be used to evaluate the
concentrations of chemicals detected in surface water, sediment, and surface soil in aquatic and
terrestrial areas of interest at, and adjacent: to, the Sites. They are species- and chemical-specific,
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and will represent chemical concentrations in a matrix below which adverse effects will not likely
occur.

However, the benchmarks are not intended to serve as reference levels that will trigger specific
actions if exceeded. The exceedance of a benchmark is not confirmation that an ecological impact
is occurring. Rather, the benchmarks are primarily intended to help focus and prioritize project
objectives and data requirements during the planning and implementing of site-specific
investigations, by identifying constituents and particular areas of sites that may pose potential risks
to aquatic and terrestrial ecological receptors.

12 ,7,3 . 1 Surface Water Screening Benchmarks

Concentirations of COIPECs identified in surface water will be compared to the National Arnbient
Water Quality Criteria (NAWQC) (USEPA, 1996) . Acute and chronic NAWQC values were
developed for the protection of aquatic life in freshwater environments. Acute and chronic Tier III
Secondary Values (SVs) will also be used during the screening process when a NAWQC is
unavailable. Together, these criteria or benchmarks provide an initial basis for evaluating
potential impacts to ecological receptors. The surface 'water screening benchmarks are
described bellow.

National Ambient Water Quality Criteria and Tier_]j_Secqnda_ry_V§lues
Acute NAWQC values are calculated as 7i the final acute value, which is the fifth percentile of
the distribution of 48- to 96-hour LC50 values or equivalent EC50 values for each criterion
chemical. Acute values correspond to concentrations that would cause less than 50% mortality
in 5% of the exposed population in a brief exposure. Chronic NAWQC values are the final acute
value divided by the final acute:chroniic ratio (Suter, 1996). NAWQCs are available for a limited
number of compounds,

In the absence of NAWQCs, Tier II SVs will be calculated using the methodology presented in
the Great Lakes Water Quality Initiative (GLWQI) (40 CFR 122 et all., 1995). Tier II acute and
chronic SVs are based upon fewer data than are required for the calculation of NAWQCs and
safety factors to account for the lack of complete data. The use of safety factors is designed to
result in Concentirations that are expected to be lower (i .e. , more stringent) in approximately 80%
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of the cases than the NAWQC for a chemical calculated with sufficient test data (Suter , 1996) .
NAWQCs for the protection of aquatic life are based on thresholds for statistically s ign i f i cant
effects on individual responses off ish and aquatic invertebrates. Those thresholds correspond
10 approximately 25% reductions in the parameters ( i . e . , survival, growth or reproduct ion) of
chronic fish tests (Suter et al. , 1987). Because of the compounding individual responses across
life stages, the chronic NAWQCs frequently correspond to much more than 20% effects on a
continuously exposed fish population (Barnthouse et al l . , 1990) . Therefore, an exceedance of
the chronic Tier III SV is assumed to correspond to a 20% or greater effect ( i . e . , reduction) on
the survival, growth, or fecundity of the fish community. The acute and chronic Tier III SVs used
in this assessment and their derivation are described in detail in Suter and Ivlabrey (1994) and
Suter ( 1996) .

For compounds including the dioxins and furans, toxicity equivalent factors (TEFs) have been
developed for fish (Van den Berg et al l . , 1998. ) that indicate the relative potency of the individual
2,3,7,8-substituted congeners to the toxicity of 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2,3,7,8-
TCDD). These TEFs will be used to evaluate surface water concentrations of the dioxin and
fuiran congeners.

To assess the potential for ecotoxicolpgical impacts to amphibians breeding in the ponds,
concentrations of COIPECs in the surface water of the ponds will be compared to relevant
benchmarks. The scientific literature will be evaluated to determine appropriate benchmarks for
amphibians. If none are available out of the literature, then AWQC values will be used instead.

12 .7 .3 .2 Sediment Screening Benchmarks

Ontario Lowest Effects Levels (ILEILs) and Severe Effects Levels (SELs) (Persaudet al. , 1993)
will be used for screening sediments. If LEL and SEL values are unavailable for a chemical
constituent, a hierarchical approach to identifying other sediment benchmarks will be used. If
LEL. and SEL values are not available, then the order in which other sources will be considered
in the identification of a benchmark for a particular constituent include:

1. Threshold Effect Level (TEL) and Probable Effects Level (PEL) values developed by
Smith eta l . ( 1996)
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2. USEPA Sediment Qual ity Benchmarks or Criteria (SQBs and SQCs, respectively)
(USEPA, 1998b ) ; and

3. National Oceanic: and Atmospheric Admin i s trat ion (IMOAA) Effects Flange-Low (ER-
L) and Effects Range-Median (ER-M) values (Long et a l . , 1995 )

These values will be used for screening purposes. An exceedance of these screening
benchmarks does not necessarily indicate that the benthic community has been adversely
effected! for the reasons described below.

Lowest Effects Levels and Severe Effects Levels
The Ontario Ministry of the Environment (MOE)tias prepared provincial sediment quality guidelines
(SQGs) using the Screening Level Concentration (SLC) Approach. The SLC approach estimates
the highest concentration of a particular constituent in sediment that can be tolerated, by
approximately 95% of benthic infauna (Neffet al., 1988) . The SLC is derived from synoptic data on
sediment chemical concentrations and benthic invertebrate distributions. These values are based
on Ontario sediments and benthic species from a wide range of geographical areas within the
province (Persaud et al., 1990). The guidelines define levels of ecotoxic effects and are based on
the chronic, long-term effects of constituents on benthic organisms. The Lowest Effects Level
(LEL) is the level at which actual ecotoxic effects may become apparent. However, the LEL. is a
concentration of a particular constituent in sediments that can be tolerated by the majority of
benthic organisms. The Severe Effects Level (SEL) indicates the level at which pronounced
disturbance of the sediment-dwelling community may be expected. This is the sediment
concentration of a compound that may potentially be detrimental to the majority of benthic species
(Persaud et all.,, 1993).

The SELs for organic constituents will be normalized for the site-specific total organic content
'within the sediment at each location. Concentrations of organic compounds detected in sediment
at each location will be compared to the TOC-normalized SEL to determine the magnitude or
probability of the potential for an ecological impact on the benthic macroinvertebrate community at
that location.

LELs and SELs are screening values used for the identification of potential ecological impacts in
sediments. They do not take into account site-specific attributes such as bioavailability,
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Dioaccunnulation, or the acclimation of organisms to the presence of a COPEC. Therefore, they
must be used in conjunction with other sediment screening tools such as field observations and
bioassays.

Threshold Effect Level and Probable Effect Level Values
If IVIOE SQGs are not available for a particular constituent, then TEL and PEL values will be
utilized for comparison of sediment concentrations. TEL and PEL values were developed based
on a review of sediment chemistry and bioassay data stored in the Biological EffectsData Base
for Sediments (BEDS), along with parameters that can affect bioavailability. The TEL values
are based on the geometric mean of the 15 t h percentile concentration from theeffecf data set
and the 50th percentile from the no effect data.set.. The PEL is calculated from theeffecf data
set and the 85th percentile concentration of the no effect data set.

Sediment Quality Criteria and Sediment Quality Benchmarks
If MOE SQGs and TEL/PEL values are not available, then USEPA SQCs and SQBs (USEPA,
1998) values will be utilized for comparison of sediment concentrations. The USEPA SQCs and
SQBs were derived by the equilibrium partitioning (EqP) method which uses the IKOW and
determines the sorption capacity of the sediment by the mass fraction of organic carbon in the
sediment (USEPA, 1998b). The SQCs.and SQBs are based on the toxicity of compounds in
water expressed as the NAWQC or Tier II Secondary Chronic Values (SCVs) and partitioning of
the constituent between sediment organic matter and pore water. These benchmarks are
calculated using the site-specific TOG content in the sediments at each location.. If USEPA
SQBs or SQCs are unavailable, SQBs derived by Jones et al. (1997) using the NAWQC or Tier
II SCVs will be used.

Similarly, the dioxins and furans, toxicity equivalent factors (TIEFs) have been developed for fish
(Van den Berg et al., 1998.) that indicate the relative potency of the individual 2,3,7,8-
substituted congeners to the toxicity of 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2,3,7,8-TCDD).
These TEFs will be used with the EqP approach to evaluate sediment concentrations of the
dlioxin and furan congeners.

It is important to note that because of the use of 'water quality criteria as allowable porewater
concentrations, they are likely to be overprotective of benthic organisms. Therefore, they must
RLEK:VENVlROM23-20010024.00(SA2)fiApril 1S 2002~reports
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be used in conjunction with other sediment screening tools such as field observations and
oioassays.

NOAA Effects Range-Low and Effects Range-Median Values
If none of the other benchmarks are avai lable for a particular constituents, then the NOAA
Effects Range-Low (ER-L.) and Effects-Range-Median (ER-M) values will be used. The NOAA
ER-L and ER-M values correspond to the tenth and fiftieth percentile of estuarine sediment
concentrations reported to be associated with some level of toxic effects (Long et al. , 1995) .
NOAA uses them as concentrations above that adverse effects may begin or are predicted to
begin among sensitive life stages and/or species as determined in sublethal tests. It: is
important to note that because of the limitations used in the development of the NOAA values,
the exceedance of a benchmark is not confirmation of an adverse effect, only the indication of
the potential for an adverse effect. These l imitations, such as the confounding influence of
multiple chemicals and the lack of consideration of bioavailability in screening value
development, require interpretation of all available site-specific data prior to concluding that an
adverse effect does exist.

' 12,7,,3.3 Soil Screening Benchmarks

To determine if the chemical concentrations in surface soils may be toxic to the plant
community, the detected concentrations wil l be compared to Lowest Observed Effects
Concentrations (LOIECs) as determined in laboratory phytotoxicity studies (Will and Suter, 1995,
and Efromyson et al . , 1997) . The soil screening benchmarks are based on data provided by
toxicity studies in the field or more commonly in greenhouse and growth chamber settings.
These studies evaluated the effects of chemicals on various trees, wildflowers, grasses, and
vegetable species, The plants were exposed to a variety of concentrations, soil types (with
differing physicochemical properties), and exposure periods. Measurement endpoints common
to the phytotoxicity tests included growth and yield parameters which represent a greater than
20% adverse effect, Growth and yield measurements are direct estimates of the potential
impacts to the plant community.
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As with sediments, a hierarchical approach to identifying soil benchmarks for screening potential
constituents of concern in soils wil l be used. The benchmarks in order of the ir evaluation are as
follows:

1. ONRL vegetative benchmarks (Efromyson et a l . , 1997) ;
2. USEPA Draft Ecological Soil Screening Levels (USEPA, 2000);
3. Canadian Soil Screening Values (British Columbia Regulation 375/96, 1997)
4. Dutch Soil Intervention Values; and
5. NOAEL/LOAEL identified in literature sources such as Eisler (2000a, 2000b, and

2000c).

12 .7 .4 Toxiicity Tests

The ERA will use laboratory surface water and sediment bioassays conducted on samples
collected from the Mississippi River to evaluate the toxiicity of these two matrices to fish and
macroinvertebrates. The toxicity of the surface water and sediment samples will be determined by
comparing survival in Site samples to survival in reference surface water and sediment samples
collected from the Mississippi River. Statistically significant decreases in survival relative to
reference samples will be considered a COPEC-related effect when they can be directly related to
exposures associated with COPECs in the surface water and sediments.

12.7.5 Wildlife Screening Benchmarks

Potential ecological impacts to wildlife ROIs will be assessed by comparing potential exposures
to ROIs (calculated! using a simplified food chain models) to wildlife benchmarks identified from
the literature. The wildlife be inch marks are toxiicity reference values (TRVs) that are derived from
available toxicological data.

Two TRVs will be derived for each chemical and 'wildlife ROI. One will be based on the no-
observed-adverse-effect-level (NOAIEL) and the other will be based on the lowest-observed-
adverse-effect-level (LOAEL). The NOAEL corresponds to the highest dose at which no adverse
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effects on growth, reproduction, or survival have been observed. The LOAEL corresponds to the
lowest close at which adverse effects on growth, reproduction or survival have been observed.
The ERA wil l indicate whether the NOAEL and LOAELs are bounded or unbounded. Bounded
values are those data sets where a NOAELs and LOAELs has been determined for a certain
chemical . An unbounded data set is an NOAEL for which there are no LOAELs, thereby adding
uncertainty by not having an identified point at which a chemical may first illicit an effect.
Unbounded TRVs will be identified as a source of uncertainty. TRVs for wildlife ROIs (both
aquatic and terrestrial) will be reported in units of COPEC exposure per unit bodyweight per day
(irng COPEC/kg bw-clay) for a specified effect to the receptor. For the ERA, TRVs for wildlife
ROIs will be derived from laboratory study results by generally following the methodology of
Sample et al. ( 1996) . The following literature sources will be used in the selection of the TRVs:

• U.S . Fish and Wildlife Service biological reports prepared by R. Eisler;
"' Toxicological studies cited in Sample et al. (1996);
• U.S. Army Corps of Engineers Waterways Experiment Station online database;
• Ecotox - Ecological Modeling and Ecotoxiicology database by L.A. Jorgensen, S.E.

Jorgensen, and S.N, Nlielsen, Elsevier Publishers, 2000;
'" Computer online databases, such as Toxline, Biosis, Wildlife Fisheries Review,

Pollution Abstracts, and Environmental Abstracts;
'" USIEPA Ecotox database; and
"' Other readily available l iterature.

When reviewing the toxicological literature and selecting the most appropriate study for TRV
development, several factors will be considered, including:

'" Taxonomic relationship between the test animal and the indicator species;
"' Use of laboratory animals or domesticated species;
"' Ecological relevance of the study endpoints; studies with toxicity endpoints, such as

reproduction, growth, behavior and developmental endpoints will be targeted.
Sensitive endpoints such as reproductive or developmental toxicity will be
preferentially selected because they are closely related to the selected assessment
endpoints;
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"' Toxicological studies in which the chemical was administered through the diet of the
test species will be preferred over studies using other oral closing methods, such as
gavage; and

• Long-term studies representing chronic exposure wil l be preferential ly selected.

Species specific toxicity studies may not be available for all COPIECs, For mammalian species,
smaller animals have higher metabolic rates and are usually more resistant to toxic chemicals
because of more rapid rates of detoxification. It has been shown that metabolism is proportional
to body surface area which, for lack of direct measurements, can be expressed in terms of body
weight: (bw) raised to the 3/4 power (bw3M) (Travis and White, 1988; Travis et a l l . , 1990; and
USEPA, 1992b) . If the dose (cl) itself has been calculated in terms of unit body weight ( i . e . ,
mg/kg), then the dose per unit body surface area (D) equates to;

d x bw T , j,D ---—--—--—- —• ft x ly\\>
bw"

The assumption is that the effective dose per body surface area for species "a" and "b" would
be equivalent. Therefore, knowing the body weights of two species and the dose (db) producing
a given effect in species "b," the dose '(da) producing the same effect in species "a" can be
determined. Using this approach, if a NOAEL is available for a test species (NOAELt), the
equivalent NOAEL for a wildlife species (NOAELW) will be calculated using the adjustment factor
for differences in body size;

/

——

This methodology is equivalent to that the USEPA uses in their carcinogenicity assessments
and Reportable Quantity documents for adjusting from animal data to an equivalent human
dose.
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For the dioxins and furans , toxicity equivalent factors (TEFs) have been developed for
mammal ian wildlife receptors (Van den Berg et al. , 1998, , ) that indicate the relative potency of
the ind iv idual 2 ,3 ,7,8- sub s t i t u t e d congeners to the toxicity of 2,3 ,7,8- t e t r a c h l o r o -d i b e n zo-p-
cl ioxin (2 ,3 ,7 ,8-TCDD) . These TEFs wi l l be used to develop congener-specif ic TRVs to evaluate
the potential effects to mammalian wi ld l i fe receptors of the 2,3,7,8-subs t i tu ted clioxin and furan
congeners.

For avian receptors, however, there are reports in the literature (e.g., studies cited in Sample et
al.. 1996) that state that the above relationship for the majority of chemicals reduces to a factor
of one (exponent ::: 0). That is, there does not seem to be a scaling related to body weight or
surface area for birds.

For the dioxins and furans, toxicity equivalent factors (TEFs) have been developed for avian
wildlife receptors (Van den Berg et al., 1998. ) that indicate the relative potency of the individual
2,3,7,8-substituted congeners to the toxicity of 2,3,7,8-tetrachloro-dibenzo-p-dioxin (2 ,3 ,7 ,8-
TCDID). These TEFs will be used to develop congener-specific TRVs to evaluate the potential
effects to avian wildlife receptors of the 2,3,7,8-substituted dioxiin and furan congeners.

In cases 'where a NOAEL for a specific; chemical is not available, but a LOAEL has been
determined experimentally, or where the NOAEL. is from a subchronic study, the chronic NOAEL
will be estimated. USEPA (1993) suggests the use of uncertainty factors of 1 to 10 for
subchronic NOAEL to chronic NOAEL and LOAEL to NOAEL estimation. Based on the
available literature, uncertainty factors will be derived for extrapolating from study results to
wildlife chronic NOAEL and LOAEL benchmarks.
If lexicological animal studies are not available for a particular COPEC, then quantitative
structure activity relationships will be considered and a surrogate chemical, will be selected
when possible. If the COPEC can not be assessed quantitatively, then the risks associated with
the constituent will be qualitatively discussed.

TRVs for each constituent and each ROI will be submitted to USEPA for review and approval
prior to preparation of the ERA. In order to conservatively assess the potential for ecological
risks from the presence of PCBs in the terrestrial environment, mink. (Mustela vison) TRVs for
PCBs will be used as a surrogate TRV for the short-tailed shrew,
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1 2 .7 .6 Wildlife Exposure Models

For the wildl ife ROls , a generalized exposure model will be util ized to est imate exposure to the
selected wildlife species. Exposure to each COiPEC will be estimated by calculating an average
daily dose (ADD) using (1) exposure media-specific concentrations, (2) estimated or measured
exposure-point concentrations for prey, and (3) receptor-specific exposure parameters. The
ADD represents the amount of a chemical that an individual, member of a receptor population
would ingest if the individual foraged at least: a portion of the time within the area used to
d e v e I o p e x p o s u re - po i nt co n ce nt ra 1: i o n s .

Exposure point concentrations for wildlife receptors are best expressed as average COP EC
concentrations in prey, surface 'water, and sediment or soil within the receptors' foraging area.
Air is not considered a pathway of concern for this ERA. ADDs for ROls will be developed
based on procedures outlined in Sample et all. ( 1996) and USEPA (1993) . For this ERA, it is
assumed that food items are obtained from a particular area and environmental medium as a
function of an Area Use Factor (AUF) and a Seasonal Use Factor (SUF). The ALIF accounts for
relative foraging times based on the ratio of the amount of habitat containing COPECs from a
particular on-Site location to the species-specific foraging area. The SUF accounts for the
portion of the year that an RO1 may be exposed to Site-related COPECs. The total ADD is the
sum of ADDs for each of the pathways (i.e., food, surface water, and sediment and/or soil),
adjusted for the seasonal duration of exposure and normalized to body weight.

The surface water input for both the reel fox and the mink will use water from both the
Mississippi River and from the ponds in Site Q, if 'water is present and samples are collected. If
pond water is included, the water input value will include data from the two 'water sources
presented! on an area weighted basis, using the length of shoreline as the basis for the
'weighing. The formula for calculating the ADD is as follows:

ADD - (Dose/to, + (I)oses«tae,,,! or Dosesoi, ) + Dosewater) x SUF
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where

ADD
Dose food

UOSe s ed,ment
DoseSO i i
L)osewaier
SUF

Average daily dose of COP EC (rng/kg BW/day);
Dose of COPEC in food (rng/kg BW/day);
Dose of COPEC in sediment (mg/kg BW/day), aquatic ROIs;
Dose of COPEC in soil (rng/kg BW/day), terrestrial ROIs;
Dose of COPEC in water (mg/kg BW/day);
Seasonal Use Factor (unitless); and

The individual terms of the equation are calculated as:

Dose, : : : IRt x Cr x AUF

where:

Dosex
IIRx

AUF

Dose of the particular medium in ring/kg BW/day or L/kg BW/day;
Ingestion irate of medium in mg/kg BW/day (wet weight) or
L/kg BW/day;
Concentration of COPEC in particular medium in rng/kg or mg/L;
(The average concentration of a COPEC from an area of interest
will be used as the exposure point concentration, this value will be
replaced with more realistic assumptions or site-specific prey data
as appropriate); and
Area Use Factor (unitless).

The development of exposure estimates will be made for each of the wildlife ROIs, except the
red fox, on a site by site basis, using data from each of the five Sites on an individual basis.
Data from each sarnple location will be included in the exposure estimation for that particular
site. For the red fox, the five Sites will be considered in total in the determination of exposure
estimates. The results of surface soil, surface water, plant, and earthworm chemical analyses
will be examined using both the mean and 95th Upper Confidence Limit (UCL) for the
determination of exposure, Noting that the five areas are not contiguous, an area weighted
value will be applied to the Sites in relationship to the entire area east of the Mississippi River,
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south of the MacArthur bridge rai lroad tracks, west of I l l ino is State Highway 3, and north of
Cargil l Road.

1 2 .7 .6 . 1 Exposure Model Input Parameters

Receptor-specific exposure parameters from the scientific literature will be used estimate the
ADD for each ROI. Receptor-specific exposure para meters include body weight, food ingestion
rate, water ingestion rate, and! incidental sediment or soil ingestion rate. An additional exposure
parameter, foraging habitat and range will be used to determine the size and type of areas for
assessment. The species-specific life history parameters used to calculate exposure for various
ROIs are listed below. All exposure parameters are from USEPA ( 1993) and/or Sample and
Suter ( 1996), The primary citation is indicated adjacent to the parameter.

To estimate the potential COPEC exposure concentrations for the mink foraging either along the
Mississippi River or at the edges of the ponds, the following assumptions will be made:

• Body weight = 550 g (using female as sensitive endpoint; Mitchell, 1961 ) ;
• Food ingestion rate : : : 0.137 kilograms/ clay (Bleavins and Aulerich, 1981 ) ;
• Sediment consumption :::: negligible (Sample and Suiter, 1994);
" Water consumption = 0.099 L/d (Sample and Suiter, 1994);
• Diet consists of 100% fish (actual diet composition! is dominated by mammals (46%),

then fish (15%), amphibians (13%), and birds (8%); however for purposes o f this
ERA, the diet will be assumed to be 100% fish, Sample and Suter, 1994);

• Home range = 770 hectare (range size and shape depends on habitat, being usually
linear along streams and circular in marshes, USEPA, 1993)

• SUF = 100%;
" AUF ::= 100% (conservatively assumes that foraging range equal to the length of

shoreline abutting the Sites; USEPA, 1993); and
"' Habitat = Mink, are found associated with aquatic habitats of all kinds, including

waterways such as rivers, streams, lakes, ditches, swamps, marshes and backwater
areas (USEPA, 1993).
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Tc estimate COPEC exposure concentrat ions potentially experienced by the osprey foraging
along the Miss iss ippi River, the fol lowing assumptions wil l be made:

"' Body weight = 1 , 568 g (using female as sensitive enclpoint; Brown and Amadon,
1968) : ;

• Food ingestion rate = 0 .2 1 g/g of BW/d (IPoolle, 1988);
• Sediment consumption = negligible (USERA, 1993) ;
• Water consumption = 0.051 g/g of BW/d (USEPA, 1993) ;
• Diet consists of 100% fish (USEPA, 1993) ;
• Foraging radius = 1.7 km (Dunstan, - 1973) ;
111 SUF = 100%;
'" AUF ~: 25% (assume foraging range equal to Vi the size of the Sites; Dunstan, 1973) ;

and
• Habitat = USEPA (1993) reports that the majority of osprey populations in the United

States are associated with marine environments, but large inland! rivers, lakes and
reservoirs may support this species. Habitat usage is dependent upon the presence
of good nesting sites (e.g., tops of isolated and often dead trees and man-made
structures) in proximity to open, shallow water with a plentiful supply of fish. USEPA
(1993) further reports that osprey are almost exclusively piscivorous and that osprey
will most successfully feed on slow-moving fish that eat benthic organisms in shallow
waters and fish that remain near the water's surface.

To estimate COPEC exposure concentrations potentially experienced by the short-tail shrew
foraging within the Sites, the following assumptions will be made:

Body weight = 0 .0 15 kg (Schlessinger and Potter, 1974);
Food ingestion rate = 0.49 g/g of BW/d; Barrett and Stuek, 1976);
Soil consumption = 0 .001 17 kg/d (Talmage and Walton, 1993);
Water consumption = 0.033 L/cl (Chew, 1951 ) ; ;
Diet consists of 31 .4% earthworms (the remainder is reported as being insects and
plants, Whitaker and Ferraro, 1963) , for purposes of this ERA, the diet of the short-
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tailed shrew will be cons idered to consist of 67% of earthworms and 33% of o the-
terrestr ia l invertebrates, chemical residue data from the earthworms wil l be
developed using bioassay/bioaccumulation tests using soil samples from the S i t e s
terrestrial invertebrate residue data will be developed through the laboratory analysis
of composite samples from the Sites);

• Home range = 0.39 ha (Buckner, 1966) ;
• SUF = 100%,
• AUF = 100% (This is a conservative assessment that assumes that the shrew wil l

spend it entire life within an area containing elevated COPEC concentrations and
that the limited number of soil samples that will be collected are representative of soil
conditions throughout a given area); and

111 Habitat = USEPA ( 1993) notes that short-tailed shrews inhabit a variety of habitats
and are common in areas with abundant vegetative cover, though they require cool,
moist habitats because of their high metabolic rates and water-loss rates.

To estimate COEPC exposure concentrations potentially experienced by the prairie vole
foraging within the Sites, the following assumptions will be made:

• Body weight = 41.6 g (Abramasky and Tracy, 1980);
• Food ingestion irate = 0.10 g/g of BW/cJI (Dice, 1922) ;
• Soil consumption = 2.4% (Beyer et all., 1994) ;
• Water consumption = 0.21 g/g of BW/d (Dice, 1922);
• Diet consists of 100% plant material (USEPA, 1993);
• Home range = 0.098 ha (Jike et al., 1988);
• SUF = 100%;
• AUF = 100% (This is a conservative assessment that assumes that the prairie vole

will spend it entire life within an area containing elevated COPEC concentrations and
that the limited number of soil samples that will be collected are representative of soil
conditions throughout a given area); and

"' Habitat = USEPA (1993) reports that the prairie vole inhabits a wide variety of prairie
plant communities and moisture regimes, including riparian, short-grass and tall-
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grass; prairie communities. They generally prefer areas of dense vegetation and their
presence in a habitat depends upon the presence of suitable cover for the ir runways.

To estimate COPEC exposure concentrations potent ia l ly experienced by the red fox foraging
within the Sites , the following assumptions will be made:

" Body weight : : : 4 . 13 kg (using female as sensitive endpoint; Storm et a l . , 1976) ;
• Food ingestion rate - 0 . 14 g/g of BW/d; Sargeant, 1978) ;
• Soil consumption ^ 0 .0 126 kg/d (Sample and Suter, 1984);
" Surface water consumption = 0 .38 L/cl (Sample and Suter, 1994) ;
• Diet consists of 68.8% mammals and 10.4% plants (the remainder of the diet is

assumed to be uncontaminated insects, birds and miscellaneous items, Sample and
Suter, 1994);

"' Territory size :::; 96 ha (using female as sensitive endpoint; Abies, 1974);
• SUF= 100%;
• AUF ::: 100% (This is a conservative assessment that assumes that the reel fox will

spend it: entire life within an area containing elevated COF'EC concentrations and
that the limited number of soil samples that will be collected are representative of soil
conditions throughout a given area); and

• Habitat :::: Red foxes are the most widely distributed carnivore in the world and will
inhabit areas ranging from arctic habitats to temperate deserts (USEIPA, 1993) .
They prefer broken and diverse upland habitats, such as occur in most agricultural
areas,

12 .7 .6 .2 Exposure Model Modifications for the Red Fox

As described above, the generalize exposure model will be utilized to estimate exposure values
for each potential COF'EC to the red fox based on ingestion of food and water from the Sites.
The food parameter described in Section 12 .7 .6 . 1 includes both a plant and! animal component.
'While direct measurements of the concentrations of COPECs in plant material will be made for
each of the Sites, concentrations in animal prey Will not be measured, but will have to be
estimated. The estimation of the concentration of COPECs in prey species will be made based
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on the guidance outl ined in USEF'A ( 1999b ) . A compound-specific bioconcentiration factor
(BCIr ) consists of biotransfer factors (Ba) and ingestion rates. A biotransfer factor is the ratio of
the compound concentrat ion in fresh (wet) weight animal t issue to the dai ly intake of 'ne
compound by the animal through the ingestion of food items and media (so i l , sediment, ana/or
surface water). The following formula is used to derive the BCFs for the ingestion of prey by the
red fox:

-A =BaAx IRF

where:
BCFp-A :=: Bioconcentratiorv factor for food item (prey to red fox) in rng of

COPEC/kg FW tissue/ rng COPEC/kg FWfood item);
f:iaA

 ::: COPEC-specific biotransfer factor applicable for the animal
(day/kg FW tissue) as presented in .Appendix D to USEPA (1999b)
(As a IBaA is not presented specifically for the prairie vole, the BAA
for the deer mouse (Peromyscus maniculatus) will be used in the
development of the BGF F - -A values); and

IRF

 :::: Red fox ingestion rate (kg FW/day)

The red fox exposure calculations will be based on the following pathways:

1. Soil to plant to vole to red fox;
2. Soil to earth wo rrn to short-tailed shrew to red fox;
3. Soil to pliant to red fox; and
4. Soil to red fox through incidental ingestion,

To fill all the terms of the exposure model calculation, direct measurements of soil
concentrations of COPECs for incidental ingestion will be used, as will direct measurements of
COPECs in plants. Using the measurement of COPECs in plants, the BCFF _A will be applied to
the ADD calculated for the voles for each COPEC, as described in USEPA (1999b). That
resulting value will then be included in the exposure model calculations as the concentration of
each COPEC in animal prey for the red fox.
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12.8 Risk Characterization

Risk characterization combines Site-related exposures and the potential for ecotoxicological effects
to estimate the likelihood of ecological! risks. The risk characterization is conducted for each line of
evidence and then a weight-of-evidence approach is used to evaluate effects for each assessment
endpoint. For the ideal risk assessment, there are three lines of evidence; literature-derived single
chemical toxicity data which indicates the potential effects of the COIPEC concentrations nneasured
in site media, biological surveys of the potentially affected system which indicate the actual state of
the potentially affected environment, and toxicity tests with ambient media which indicate the
potential effects of COPEC concentrations nneasured in site media.

Procedurally, the risk characterization is performed for each assessment endpoint by (1) screening
all measured COPECs against lexicological benchmarks and background concentrations (where
possible, exposure-response gradients will be developed to help ascertain a more precise
understanding of the potential for impacts to receptors) ; (2) estimating the potential effects of the
COPECs identified at the Site; (3) estimating the effects of ambient: media based on the media
toxicity test results (if conducted); (4) logically integrating the lines of evidence to characterize risks
to the endpoint, and (5) listing and discussing the uncertainties in the assessment.

12 .8 . 1 Risk Characterization of the Fish Co inn inn unity

The characterization of risks to the fish, community endpoint will be determined through the
evaluation of multiple lines of evidence. Those lines of evidence are described below.

12.8. 1 . 1 Surface Water Toxicity Testing

The first and strongest: line of evidence is toxicity testing conducted on surface 'water samples
collected from Site-related areas. Surface water toxicity tests will demonstrate the exposure-
response relationship between the frequency of significant toxic responses and the concentrations
of COF'ECs measured in the media. Responses that are statistically significantly different between
the Site-related samples and the reference location samples are assumed to be indicative of
surface water that has a Site-related toxic effect. Test responses used in the surface water
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assessment include the survival of an invertebrate (Ceriodaphnia dubia) and a minnow
(Pimepha les promela s).

1 2 .8 . 1 . 2 Analysis of Surface Water Chemical Data

The next line of evidence (both in number and in relative weight) consists of the comparison of
COPEC concentrations identified in surface water samples with ecotoxicological benchmarks
identified in Section 12 .7 .3 , The mathematical comparison of a constituent concentration to an
ecotoxicological benchmark is known as the Hazard Quotient (HQ). These HQs are calculated
using the following equation:

HQ ::: Wjediia-Specific Constituent Concentration or Total Estimate of Exposure
Ecotoxicological Benchmark (in comparable units)

If the HQ is less than, or equal to, one, then it is concluded that the potential for impacts to
ecological receptors is absent or minimal. If the HQ is greater than one, then it is concluded
that a potential for impacts to ecological receptors exists. The magnitude of the exceedance
over one may be related to the magnitude of the potential for impact. The level of conservatism
in the benchmark, however, must be take.n into consideration as a comparison of clhernical data
to strongly conservative benchmarks may be overprotective of the resource and exaggerate the
potential for an ecological risk. As part of the comparison process, the spatial distribution of
exceedances will be examined. Exceedances at a large number of sampling points will indicate
the potential for more 'widespread, or community level risks, as opposed to the exceedance at a
single point which 'would suggest potential impacts only to an individual assumed to reside at
that one location for its entire life. Additionally, exceedances of chronic benchmarks, but not
acute values, will be considered to be indicative of potential ecological risks to sensitive
individuals. The exceedance of an acute value over a large number of sampling points will be
considered to be indicative of the potential for community-wide ecological risks.

Calculations of HQs will take into account spatial and temporal factors as these are related to
the likelihood that effects might occur in populations of biota. Some COPECs may cause
adverse effects through similar mechanisms of action. To account for this interaction, the HQs
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for such COPECs will be summed across compounds grouped according to the specific
lexicological effect that they may have

The next line of evidence in character iz ing ecological risks to the fish community is the
comparison of COPEC concentrations identified in surface water collected in Site-related areas
to surface water samples collected in similar, non-Site related reference environments. An
exceedance of Site-related results versus reference area results will indicate the potential for
ecological impacts to aquatic organisms found within the study area.

1 :2 ,8 , 1 .3 Analysis of Fish Body Burden Data

Another line of evidence to be used in the evaluation of the fish community will he the fish tissue
body burden data that is developed for Site-related and reference area specimens. Tissue data
from Site-related fish will be compared to data from reference specimens, and to NOAEL and
LOAEL benchmarks for the determination of the potential! for adverse effects. Concentrations of
COPECs in Site-related fish tissue must have an HQ of one or greater, to be considered at a
sufficient concentration to potentially produce a Site-related adverse effect. Concentrations of
COPECs identified in upstream fish tissue will be compared to tissue from Site-related fish in an
attempt to apportion Site-related COPEC .body burdens.

12 .8 . 1 .4 Analysis of Sediment Toxicity, Biological and Chemical Data

Benthic invertebrates found within Site-related! sediments will be evaluated as a prey base for
the fish community. Should impacts to the benthic community be detected, it is assumed that:
this would potentially impact the ability of the fish community to utilize this resource for food.
The extent of the impacted area will be compared to the foraging ranges of fish species to
evaluate potential effects of reduced prey availability, As part of the development of this line of
evidence, sediment bioassays will be assessed! to determine the direct: toxicity of sediments to
benthic invertebrates.

Toxicity testing will be conducted on sediment samples collected in accordance with the QAPP
and FSP. Sediment toxicity tests will demonstrate the exposure-response relationship between
the frequency of significant toxic responses and the concentrations of COPECs measured in the
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Site-related and reference sediments. Responses that are statistically significant between Site-
related and reference samples are assumed to be indicat ive of sediments that demonstrate
Site-re lated effects. Test responses used in the sediment assessment include the survival of
two invertebrates , Hyalella azteca and Chironomus tentans.

Another line of evidence for evaluating the ability of the benthic community to serve as a prey
base for the fish community will be biological surveys of the benthic community. Species
richness and abundance metrics will be developed for Site-related benthic communities. Metric
values that significantly differ between Site-related areas and reference areas will indicate the
potential for ecological effects from Site-related COPECs.

Concentrations of COPECs that are identified in Site-related sediments wil l be evaluated by
cornparison to background and, to sediment benchmarks in the same manner as surface water
concentrations are evaluated in Section 12 ,8 . 1 . 2 . Exceedance of LIEL, ER-L, or similar
benchmarks by sediment COPEC concentrations, where the SEL or ER-M is not exceeded, will
be considered to be indicative of the potential for ecological risks to sensitive individuals. The
exceedance of SEL, ER-M, or similar upper range benchmarks by sediment COPEC
concentrations over a large number of sampling points will be considered indicative of the
potential for community-wide ecological risks.

12 .8 .2 Risk Characterization of Amphibians

Concentrations of COPECs in surface water within the ponds will be evaluated for the potential
to impact amphibians breeding in the ponds. Concentrations of COPECs identified with the
surface water of the ponds will be compared to ecotoxicological benchrnarks considered to be
protective of amphibians using the HQ process described in Section 12 ,8 .6 . If the HQ is less
than, or equal to, one, then it is concluded that the potential for impacts to ecological receptors
is absent or mini mail. If the HQ is greater than one, then it is concluded that apotential for
impacts to amphibian breeding in the ponds exists, The magnitude of the exceedance over one
may be related to the magnitude of the potential for impact. The level of conservatism in the
benchmark, however, must be taken into consideration as a comparison of chemical data to
strongly conservative benchmarks may be overprotective of the resource and exaggerate the
potential for an ecological! risk..
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12 .8 .3 Risk Characterization of Piscivorous; Wildlife

Risks to piscivorous wildlife will be assessed through the evaluat ion of a single l ine of evidence
for the three species being evaluated. Using the exposure parameters and food-web model ing
methodologies described in Section 12 .7 .6 , fish COF'EC body burden data wi l l be util ized to
determine potential exposures (ADDs) for each species. ADDs will be compared to wildlife
TRVs using the HQ methodology outlined in Section 1 2 .8 1 . 2 . Those COPECs with a HQ of 1
or greater over a large number of sampling points will be considered to pose a potentially
unacceptable ecological risk to the ROIs.

As this assessment is based on conservative exposure parameters that may not be Site-
specific, exceedance of the TRV will indicate only the potential for an adverse effect and
suggest the need for further analysis to confirm that potential. The magnitude of potential
exceedlances and the spatial distribution of the potential exceedances will be utilized to assess
whether the potential for adverse effects may be to a single endpoint organism or to the local
population of that species. To support the differentiation between potential ecological impacts
to individuals versus potential ecological impacts to communities, exceedances of NOAEL-
basecl TRVs, where the LOAEL-based TRV is not exceeded, will indicate the potential for an
ecological risk to a sensitive individual. •Exceedances of LOAEL-based TRVs will be indicative
of moire community-wide potential ecological effects. Additional biological survey data such as
the identification of an endlpoint species during the field surveys or the identification of data such
as Audubon Society Christmas bird counts will be compiled to further assist with the evaluation
of potential population versus individual ecological risks.

12,8,4 Risk Characterization of Vermivorous Wildlife

Risks to vermivorous wildlife will be assessed through the evaluation of a single line of
evidence. Using the exposure parameters and food-chain modeling methodologies described in
Section 12 ,7.7, earthworm COPEC body burden data will be utilized to determine potential
exposures (ADDs) for the ROI. ADDs will be compared to wildlife TRVs using the HQ
methodology outlined in Section 12 .8 . 1 . 2 . Those COPECs with a HQ of one or greater will be
considered to pose a potentially1 unacceptable ecological risk to the ROI.
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As the exceedance of a HQ indicates the potential for an ecological impact to an individual
receptor at a specific location, it is the focus of this ERA to determine the potential for ecological
risks to the populat ion. To asses that potent ial , an est imation will be made of the populat ion of
short-tailed shrews at each of the Sites, based on habitat avai labi l i ty, home range of the
organisms and size of each of the Sites. Using the distribution of COPECs in earthworms and
terrestrial invertebrates and the exposure estimation procedures outlined in Section 12 .7 , an
estimation will be made of whether COPECs exist at each of the Sites at concentrations
sufficient to impact the respective shrew population.

As this assessment is based on conservative exposure parameters that may not be site specific,
exceedance of the TRV will indicate the potential for an adverse effect and suggest the need for
further analysis to confirm that potential. To support the differentiation between potential
ecological impacts to individuals versus potential ecological impacts to communities,
exceedances of NOAEL-based TRVs, where the LOAEL-based TRV is not exceeded, will
indicate the potential for an ecological risk to a sensitive individual. Exceedances of LOAEL-
based TRVs will be indicative of moire community-wide potential ecological effects.

12.8.5 Risk Characterization of Herbivorous Wildlife

Risks to herbivorous wildlife will be assessed through the evaluation of two lines of evidence.
The more significant line is the analysis of potential food chain impacts to the population of
herbivorous mammals in the Sites. Using the exposure parameters and food-chain modeling
methodologies described in Section 12.7.6, plant tissue COPEC data will be utilized to
determine hypothetical exposures (ADDs) for the ROI. ADDs will be compared to wildlife TRVs
using the HQ methodology outlined in Section 12 .8 . 1 .2 . Those COPECs with a HQ of one of
greater will be considered to potentially pose an unacceptable ecological risk to the ROI.

As the exceedance of a HQ indicates the potential for an ecological impact to an individual
receptor at a specific location, it is the focus of this ERA to determine the potential for ecological
risks to the population. To asses that potential, an estimation will be made of the population of
prairie voles at each of the Sites, based on habitat availability, home range of the organisms
and size of each of the Sites. Using the distribution of COPECs in plant tissue samples
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collected across each of the Sites and the exposure estimation procedures outl ined in Section
12.7, an estimation will be made of whether COPECs exist at each of the Sites at
concentrat ions sufficient to impact the vole populat ion.

The second line of evidence will be the evaluation of the plant community to serve as both
habitat and a food source to herbivorous wildlife. The evaluation of potential impacts to plants
will be completed through the screening of surface soil data against soil benchmarks,.

12 .8 .6 Risk Characterization of Carnivorous Wildlife

Risks to carnivorous wildlife will be assessed through the evaluation of a single line of evidence.
Using the exposure parameters and food-chain methodologies described in Section 12 .7 .6 ,
ADDs for the reel fox will be calculated. ADDs will be compared to wildlife TRVs using the HQ
methodology outlined in Section 12 .8 . 1 . 2 . Those COPECs with a HQ of one or greater over a
large number of sampling points will be considered to pose a potentially unacceptable
ecological risk to the ROI.

As the exceedance of a HQ indicates the potential for an ecological impact to an individual
receptor at a specific location, it is the focus of this ERA to determine the potential for ecological
risks to the population. To asses that potential, an estimation will be made of the population of
red fox across all of the Sites as a whole, based on habitat availability, home range of the
organisms and size of each of the Sites. Using the distribution of COPECs in plant tissue
samples collected across the Sites and the exposure estimation procedures outlined in Section
12.7, an estimation will be made of whether COPECs exist at all Sites at concentrations
sufficient to impact the red fox population.
This assessment is based on conservative exposure parameters and hypothetical body burdens
in prey species. As such it is considered to be a screening-level assessment. The exceedance
of an HQ is only the indication of the potential for an adverse effect, and not the confirmation of
one. To support, the differentiation between potential ecological impacts to individuals versus
potential ecological impacts to communities, exceedances of NOAEL-based TRVs, where the
LOAEL-based TRV is not exceeded, will indicate the potential for an ecological risk to a
sensitive individual. Exceedances of LOAEL-based TRVs will be indicative of more community-
FJLEK:ViNViRON\25^26oiOOM50 (SA2|\April IS 2002 rapbrtsVVolurm l\S2041S02.doc
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wide potential ecological effects. Addit ional analyses would be necessary to further refine the
est imates of ecological risk, should they be identified in the development of this ERA.

12 ,8 .7 Uncertainty Analysis

Following the characterization of risks, sources of uncertainty and variability within the ERA will
be identified. The impact associated! with these uncertainties will be qualitatively addressed. A
qualitative sensitivity analyses will be conducted for the moire important exposure parameters
that are used in the wildlife exposure models and for the TRVs that are used to estimate risks to
the representative wildlife species.

12.9 Ecological Risk Assessment Report

The findings of the ERA will be presented in a Baseline Ecological Risk Assessment (BERA)
report.
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Figure 12-1
Aq u ati c C o n c e pt u a I S iite M odl e II

for the Mississippi River
Ecol og ical Risk As s ess line n I:
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Figure 12-2
Aq u at i c C o n c e pit u a II S i te IVI o d e II

for the Ponded Area
Ecologicall Risk Assessment,
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Figure 12-3
Terrestrial Conceptual Site Model for

IE c o II o g i c a IIR i s Ik Ass es s inn e n I:
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13.0 Rl/FS Report Work Plan
13.1 llntrodluction

The AOC requires preparation and implementation of a streamlined Remedial
Investigation/Feasibility Study (Rl/FS) for the Site. The purpose of the streamlined Rl is to:

» Characterize the materials present in the waste disposal sites;
« Determine the extent of migration of constituents via the soil, groundwater,

surface water, sediments and air pathways:
« Assess the associated risk to human health and the environment.

The streamlined FS will evaluate remedial alternatives for addressing the impact to human
health and/or to the environment from affected soil, stormwater, groundwater, surface water,
sediments, biota and air.

As specified by the AOC, the streamlined Rl/FS will include the following:

Executive Summary
Streamlined Remedial Investigation
« Site Description and Background

-- Site Location and Physical Setting.
- Present and Past Facility Operations and Disposal Practices
-- Geology/Hydrology/Hydrogeology
- Current and Past Groundwater Usage in the Site Area
- Surrounding Land Use and Populations
- Sensitive Ecosystems
- Meteorology/Climatology

• Previous Removal/Remedial Actions
- Scope and Objectives
- Duration
-- Nature and Extent of Constituents Treated or Controlled
- Monitoring
-- Removal and/or Treatment Technologies
-- Treatment Levels

» Streamlined Remedial Investigation
« Data Validation
« Analytical Data
» Source, Nature and Extent of Contamination
« Groundwater Fate and Transport
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- Constituent Characteristics
- Groundwater Fate and Transport Processes
- Groundwater Constituent Migration Trends
- Groundwater Modeling

Streamlined Risk Assessments
• Human Health Risk Assessment
• Ecological Risk Assessment
Sltireaiiniliiried Feasibility Study
<» Identification of Remedial Action Objectives
• Determination of Remedial Action Scope
« Determination of Remedial Action Schedule
« Identification of and Compliance with ARARs
<» Identification and Analysis of Remedial Action Alternatives
• Detailed Analysis of Alternatives

- Effectiveness
- Overall Protection of Public Health and the Environment
- Compliance with ARARs and Other Criteria, Advisories, iand Guidance
- Long Term Effectiveness and Permanence
- Reduction of Toxicity, Mobility, or Volume Through Treatment

•- Treatment process(s) employed and the material(s) it will treat
•- Annount of the hazardous or toxic materials to be destroyed! or treated
•- Degree of reduction expected in toxicity, mobility, or volume
•- Degree to which treatment will be irreversible
•- Type and quantity of residuals that will remain after treatment
- Whether the alternative will satisfy the preference for treatment

- Short Term Effectiveness
- Protection of the Community
- Protection of the Workers
- Environmental Impacts
- Time Until Response Objectives are Achieved

- Implementability
- Technical Feasibility
- Administrative Feasibility
- Availability of Services and Materials
- State and Community Acceptance

- Cost
-- Direct Capital Costs
- Indirect Capital Costs
- Long Term Operation and Maintenance Costs

<» Comparative .Analysis of Remedial Action Alternatives

This RI/FS Work Plan is consistent with the requirements of the AOC and the SOW.
Furthermore, the USEIPA document "Guidance on Conducting Remedial Investigations and
Feasibility Studies Under CERCLA" (EPA/540/G-89/004) was used a guidance document during
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preparation of the work plan, as required by the AOC. This RI/FS Work Plan was developed
through a four-step process including:

» Review of historical background information;
» Review of the AOC and SOW;
« Review of guidance; and
• Identification of information and data needs.

13.1 .1 Objectives

In accordance with the AOC and SOW, an RI/FS Support Sam pi ing Plan 'was prepared
independently of the RI/FS Work Plan. The SSP will involve collecting waste, soil, stormwater,
groundwater, surface water, sediment, biota and air samples for laboratory analysis and
evaluating the resulting data to characterize the Sauget Area 2, The objective of the RI/FS
Support Sampling Plan is to further determine the extent of potential contamination at the Site
beyond that already defined by previous Site investigations. The SSP contains a description of
equipment specifications, required analyses, sample types, and sample locations and
frequencies.

As stated above, this R1/FS Work Plan addresses 'waste, soil, stormwater, groundwater,
surface water, sediment, biota and air at Sauget .Area 2. The overall objective of the R1/FS
process is to gather information from previous and current site investigations, evaluate media in
the areas of concern and provide evaluations and comparisons that are sufficient to support
informed risk management decisions. More specifically, the objectives of the Rl are to:

• Collect all data and information that will be gathered during the implementation of the
SSP;

• Incorporate these data into a comprehensive data report;
• Evaluate the extent of migration in soil, groundwater, surface water, sediment and air;
«' .Assess risk to human health and the environment; and
» Evaluate potential technologies required to meet remedial action objectives.

The RI/FS will be based on site characterization information and data that will be collected as
part of the field activities defined in the Support: Sampling Plan.
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The primary objective of the FS is to ensure that appropriate remedial alternatives are
developed and evaluated such that relevant: information concerning the remedial action options
can be presented to USEPA for selection of an appropriate remedy. The FS involves developing
a list of remedial alternatives that will potentially protect human health and the environment
based on information that was collected during the IRI and previous investigations. These
alternatives will be evaluated against the nine criteria provided in 40 CFR 300,430:

• Overall protection of human health and the environment;
• Compliance with .Applicable or Relevant and Appropriate Requirements (ARARs);
• Long-term effectiveness and permanence;
• Reduction of toxicity, mobility, or volume through treatment;
• Short term effectiveness;
• Implementability;
• Cost;
• State acceptance; and
• Community acceptance.

The SSP, Rll and FS activities will be conducted concurrently so that data collected during the
SSP can influence the development of remedial alternatives in the FS. This, in turn, may result
in additional data needs that can be addressed in the remainder of the IRI. As data are collected
during the SSP, the need for additional sampling and data collection will be determined.

Additional objectives of the RI/FS are to comply with the MCIP and to satisfy all requirements
stated in the AOC, the SOW and appropriate guidance documents.

13 . 1 .2 Organization oil Work Plan

The organization of this Work Plan is as follows:

Section 13.1 Introduction
Section 13.2 Remedial Investigation
Section 13.3 Risk Evaluations
Section 13.4 Remedial Action Objectives, Goals and Scope
Section 13 .5 Feasibility Study
Section 13 .6 References
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Section 13 . 1 discusses relevant background and regulatory information pertaining to the RI/FS,
project objectives and organization of the 'Work Plan, Section 13 .2 describes the Rl and Rl
components such as the RI/FS Support Sampling Plan; data collection, validation and
organization; human health and ecological risk assessments and preparation of the Rl report.
Section 13 .3 reviews the identification and documentation of remedial action objectives for the
Site. Section 13.4 discusses the IP'S and PS components such as analysis of Ft! data,
evaluation and selection of remedial alternatives and preparation of the draft and Una! F-S report.

13.2 Remedial Investigation

This RI/FS Work Plan, in conjunction with the Support Sampling Plan, provides a general
explanation of the objectives of the study and the scope of work. Further, these Work Plans
describe the study's purpose and goals while also serving as a valuable tool for assigning
responsibilities and setting the project's schedule and cost.

13,2,1 Site Description airtd Background

The initial task involved in implernentation of an RI/FS is to characterize the Sauget Area 2 Sites
and surrounding area with data and information that have been previously collected. The site
description and background section of the RI/FS will summarize available data on the physical,
demographic and other characteristics of the Sauget Area 2 Sites and surrounding areas. This
discussion will concentrate on those characteristics necessary to evaluate and select potentially
appropriate remedial actions. Data to be collected for the RI/FS and incorporated into this
section will come from the SSP and past investigations.

Site description and background will be broken clown into the following sub-sections:

« Sites Description and Background
- Sites Location and Physical Setting
- Present and Past Facility Operations and Disposal Practices
- Geology/Hydrology/Hydrogeology
- Current and Past Groundwater Usage in the Site Area
- Surrounding Land Use and Populations
- Sensitive Ecosystems
- Meteorology/Climatology
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Information on the location and physical setting: of each disposal site, present and past facility
operations and disposal practices, geology/hydrology/hydrogeology, current and past
groundwater usage in the Site area, surrounding land use, sensitive ecosystems and
meteorology/climatology were presented in Section 2.0. This information will be updated and
expanded, if appropriate, and incorporated into the Rl.

.Available data and facts about local and regional ground-water conditions and uses specific to
each disposal site and surrounding area will be assembled. Local ground-water recharge and
discharge areas will be identified, Groundwater flow directions and quality will be discussed.
State, county, city, and village records will be searched to identify any potential ground-water
usage in the study area,

A background review of previous groundwater studies in Saugel: Area 2 and the surrounding
area was conducted during the preparation of Section 3.0. The Rl Report: will incorporate all
available groundwater quality information to provide a thorough presentation of the existing
groundwater data for the area from previous years of environmental investigations. The Rl
Report will provide tables displaying the frequency of detection, maximum, minimum, average
and 95 percent confidence interval concentrations of compounds detected in ground water
underlying Saugel: Area 2.

13.2.2 Previous Removal Actions,

This section of the RI/FS will describe the previous removal actions in Saugel: Area 2. Previous
information, if relevant, will be organized as follows:

« Previous Removal/Remedial Actions
- Scope and Objectives
- Duration
- Nature and Extent of Constituents Treated or Controlled
-- Monitoring
- Removal and/or Treatment Technologies
-- Treatment Levels
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13.2.3 Data Validation

The ground-water laboratory results associated with Rl sampling will be validated to determine
the following:

« If the proper chain-of-custody 'was maintained;
« If proper methods were used;
• If holding times were met;
» If proper detection limits were achieved;
» If method blanks, field blanks, and/or trip blanks indicated any contamination;
• If relative percent differences (RPD) between a sample and it's duplicate were 'within control

limits;
«• If surrogate recoveries were within method established control limits; If any matrix

interference was evident; and!
• If laboratory control samples (LCS), LCS duplicate recoveries and RPI)s were within

laboratory control Emits.

The data validation will be performed in accordance with USEPA SW846 methodologies. The
data validation procedures are discussed in further detail in Volume 6 of the Support Sampling
Plan.

13.2.4 Analytical Data

The Analytical Data section will present all quantifiable data collected for the RI/FS. This section
will summarize existing data and include the additional data to be collected in accordance with
the Support Sampling Plan. The data will include 'waste, soil, stormwater, groundwater, surface
water, sediments, biota and air impact information.

As required by the AOC, analytical data received during a monthly reporting period will be
submitted with the report for that period.

After completion of SSP fieldwork, receipt of laboratory analytical results and completion of data
validation, the validated data will be compiled into a Data Report:. Analytical data will be
provided in tabular form along with maps showing the areal and vertical distribution of Total
VOCs, SVOCs, indicator Metals, Pesticides, Herbicides, PCBs and Dioxin in 'waste, soil,
stormwater, groundwater,, surface water, sediments and air. This Data Report will be submitted
FILEK:lENVIRONt2J-20010024.(M (SA2)\April 1!i 2002 nipoitlWolumil l\SZM1502.doc
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to USEPA, IEPA and their designees. Ill: will also be provided to the data end users, i.e. the
human health risk assessor, the ecological risk assessor and the RI/FS Report preparer, for use
in preparing their reports.

13 ,2 .5 Source, Mature and Extent of Contamination

This section of the Rl will summarize the:

» Available site characterization data including the locations of hazardous substances,
polllutants or contanniinants;

» Quantity, volume, size or magnitude of the impacts; and
» Physical/chemical attributes of the hazardous pollutants or contaminants.

13.21.6 Ground water Fate and Transport

To achieve the objectives of the RI/FS, definitive knowledge of the transport and fate of
constituents in the subsurface is essential. Risk assessment and remediation of ground-water
constituents require an understanding of how chemicals move through and interact with the
subsurface environment. Groundwater fate and transport will addressed in the Rl by addressing
the following issues:

- Constituent Characteristics
- Groundwater Fate and Transport Processes
- Groundwater Constituent Migration Trends
- Groundwater Modeling

Results from the review of existing data and from the SSIP will be combined in the analyses of
ground-water constituent: fate and transport processes. If information on a constituent release is
available, the observed extent of the constituent may be used in assessing the irate of emigration
and the fate of such constituent over the period between release and monitoring. Constituent
fate and transport evaluation may also be based on site physical characteristics and source
characteristics.
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As appropriate, an analytical or numerical ground-water model will be used to better define the
groundwater movement and trends. Models aid the data reduction process by providing the
user with a structure for organizing and analyzing field data. Detailed numerical models (e .g . ,
numerical codes) provide relatively greater accuracy and resolution because they are capable of
representing spatial variations in site characteristics and irregular geometries. Aquifer response
parameters and geologic information from previous subsurface and hydrogeologic investigations
will be integrated into the model to enable simulations of the uppermost 'water-bearing zone in
static conditions and under given stresses ( i .e . , extraction or injection). The data obtained from
these aquifer flow simulations will provide information pertaining to natural ground-water
movement and groundwater reactions to stresses, This information will be used in support of the
subsequent evaluations of the most effective remedial alternatives.

13.3 Risk Evaluation!:)

113.3.1 Human Health Risk Assessment:

A streamlined Human Health Risk Assessment (HHRA) will be conducted separately from the
SSP and other Rl activities. This streamlined risk assessment is intermediate in scope between
the limited risk evaluation undertaken for emergency removal actions and the conventional
baseline assessment normally conducted for remedial actions. It will focus on actual and
potential risks to industrial, commercial and construction workers from exposure to
contaminated soils, stormwater, groundwater, sediments, surface water and air and to
recreational fishers from ingestion of potentially impacted biota in surrounding ecosystems.
Reasonable maximum estimates of exposure and most likely estimates of exposure will be
defined for both current land use conditions and reasonable future land use conditions.

In general, this evaluation will: 1) use analytical data from the disposal sites to identify the
chemicals of concern, 2) provide an estimate of how and to what extent people might be
exposed to these chemicals and 3) provide an assessment of the health effects associated with
these chemicals. It will project the potential risk of health problems occurring if no cleanup
action is taken at the Site and establish target action levels for both carcinogenic and non-
carcinogenic constituents of concern (COCs). The risk evaluation will be conducted in general
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conformance with relevant aspects, of the Risk Assessment Guidance for Superfund
(RAGS)(EPA/540/1-89/002, December 1989).

The Human Health Risk Assessment Work Plan included in Section 1 1 . 0 outlines the relevant
requirements of the SOW and AOC and provides details that will be included in the Risk
Assessment Report. The streamlined risk assessment will be conducted by ENSR concurrent
with the preparation of the IRI. While the streamlined Human Health Risk Assessment will be
submitted to the Agency as a stand-alone document, a summary of the IHIHIRA will be included
in the Draft and Final RI/FS Report. Findings from the streamlined risk evaluation will be
incorporated into the RI/FS and will be used in the overall evaluation of remedial alternatives.

The Human Health Risk Assessment will comply1 with USEPA guidance for conducting risk
assessments including, but not limited to, the following:

• Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual
(Parts A and D)(USEPA, 1989a and 1998a);

» USEPA Soil Screening Level: Technical Guidance Manual (USEPA, 1996a);
« Human Health Evaluation Manual Supplernental Guidance; Standard Default Exposure

Factors. OSWER Directive 9285.6-03 (USEPA, 1991 a);
» Exposure Factors Handbook (USEPA, 1997a); and
* Land Use in CERCLA Remedy Selection Process. OSWER Directive No. 9355.7-04

(USEPA, 19915).

The IHIHIRA will consist of the following sections:

» Site Characterization

As described in Section 1 1 .2 of the Human Health Risk Assessment Work Plan, the IHIHIRA
Fteporl: will discuss the Site and its environs, and present a conceptual Site model describing
source areas, potential migration pathways, and potentially impacted media.

» Hazard Identification
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As described in Section 1 1 . 3 of the Human Health Risk Assessment Work Plan, the HHRA
Report will present: a discussion of Site data and a description of the constituents of potential
concern (COPCs). Constituents of concern (COCs) will be identified as a subset: of those
COF'Cs. Compounds identified as COCs will be those that: 1) present: risks greater than
the acceptable risk range of 1x10"6 to 1x10"" for potential carcinogens and/or 2) a Hazard
Index of 1.0 for noncarcinogens acting on the same target: organ.

» Dose Response Assessment

As described in Section 1 1 .4 of the Human Health Risk Assessment Work Plan, the HHRA
[Report will present a discussion of the dose-response assessment process. The dose-
response assessment evaluates the relationship between the magnitude of exposure (close)
and the carcinogenic and noncarcinogenic effects. The most current, USEPA-verified dose-
response values will be used when available.

» Exposure Assessment

As described in Section 1 1 .5 of the Human Health Risk Assessment Work Plan, the HHRA
Report will present a discussion of the exposure assessment process. The purpose of the
exposure assessment is to provide a quantitative estimate of the magnitude and frequency
of potential exposure to COPCs. Potentially-exposed individuals, and the pathways through
which those individuals may be exposed to COPCs, are identified based on the physical
characteristics of the Site, as well as the current and reasonably foreseeable future uses of
the Site and surrounding area. The extent of a receptor's exposure is estimated by
constructing exposure scenarios that describe the potential pathways of exposure to COPCs
and the activities and behaviors of individuals that might lead to contact with COPCs in the
environment.

• Risk Characterization

As described in Section 1 1 .6 of the Human Health Risk Assessment Work Plan, the HHRA
Report will present a discussion of the risk characterization process and uncertainties
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associated with the risk assessment process. Risk characterization combines the results of
the exposure assessment and the toxicity assessment to derive site-specific estimates of
potential carcinogenic and noncarcinogenic risks resulting from both current and reasonably
foreseeable potential human exposures. Within any of the steps of the risk evaluation
process described above, assumptions must be made clue to a lack of absolute scientific
knowledge. Some of the assumptions are supported by considerable scientific evidence,
while others have less support. The assumptions that introduce the greatest amount of
uncertainty in this risk evaluation are discussed in this section of the HHRA Report.

«• Summary and Conclusions

As described in Section 1 1 . 8 of the Human Health Risk Assessment Work Plan, the HHRA
Report will present a summary of the results of the HHRA.

13 .3.2 Ecological Risk Assessment

In accordance with the AOC, a streamlined liicological Risk Assessment (ERA) will be included
in the RI/FS. It will be consistent with USEPA guidance document "Ecological Risk
Assessment Guidance for Superfund, F'rocess for Designing and Conducting Ecological Risk
Assessments (EPA/540/R/97/006, June 1997)". Furthermore, the Ecological Risk Assessment
will contain the following information as required by the SOW.

« Hazard Identification (Sources);
• Dose-Response Assessment;
• Conceptual Exposure/Pathway Analysis;
« Characterization of Site and Potential Receptors; Select Chemical, Indicator Species,

and End Points; Exposure Assessment;
• Toxicity Assessment/Ecological Effects Assessment;
« Risk Characterization; and
<» Identification of Limitations/Uncertainties.
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An Ecological Risk Assessment Work Plan, included in Section 12 .0 of this submittal, outlines
the relevant requirements of the SOW and AOC, and provides details that will be included in the
Ecological Risk Assessment Report. The Ecological Risk Assessment will be conducted by
AM EC concurrent with the development of the RI/FS. Findings from the Ecological Risk
Assessment will be incorporated into the RI/IFS written submittal.

13.4 Remedial Action Objectives,, Goals and Scope

Identifying the objectives, goals and scope for a remedial action is a critical step in the RI/FS
process, and in the conduct of remedial actions. Remedial action objectives, goals and scope
are discussed in Section 13 .4 . 1 , Section 13.4.2<and Section 13 .4 .3 , respectively.

13.4.1 Remedial Action Objectives

Site-specific Remedial Action Objectives (RAOs) protective of human health and the
environment will be developed for Sauget Area 2. RAOs will be based on all of the information
generated through this study, the evaluation of potential human-health risks and! consideration
of preliminary remediation goals. These objectives will specify the contaminant(s) and media of
concern, the exposure route(s) and! receptor(s) and an acceptable contaminant level or range of
levels for each exposure route. RAOs will be developed by taking the these factors into
consideration:

Prevention or abatement of actual or potential exposure to nearby human populations,
(including workers), animals, or the food chain from hazardous substances, pollutants, or
contaminants;
Prevention or abatement of actual or potential contamination of drinking water supplies
and ecosystems;
Stabilization or elimination of hazardous substances in drums, barrels, tanks, or other
bulk storage containers that may pose a threat of release;
Treatment or elimination of hazardous substances, pollutants, or contaminants in soils or
sediments that may migrate;
Elimination of threat of fire or explosion;
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» Acceptable chemical-specific contaminant levels, or range of levels, for all exposure
routes; and

• Mitigation or abatement of other situations or factors that rnay pose threats to public health,
welfare, or the environment

13.4.2 Remedial Action Goals

Preliminary Remedial Action Goals (PRGs) will be developed based on readily available
information such as chemical-specific Applicable or Relevant and Appropriate Requirements
(ARARs) or other reliable information. PRGs will be modified, as necessary, as more
information becomes available during the RI/FS. Final remediation goals will be determined
when the remedy is selected. Remediation goals will establish acceptable exposure levels that
are protective of human health and the environment and will be developed by considering the
following:

ARARs under federal environmental or State environmental or facility siting laws, if
available, and the following factors:

-- For systemic toxicants, acceptable exposure levels will represent concentration levels to
which the human population, including sensitive subgroups, may be exposed without
adverse effect during a lifetime or part of a lifetime, incorporating an adequate margin of
safety;

- For known or suspected carcinogens, acceptable exposure levels are generally
concentration levels that represent an excess upper bound lifetime cancer risk to an
individual of between IxlO"8 and IxlO"4 using information on the relationship between dose
and response;

-- Factors related to technical limitations such as detection/quantification limits for
contaminants;

- Factors related to uncertainty; and
- Other pertinent information.

• Safe Drinking Water Act Maximum Contaminant Level Goals (MCLGs) will be attained by
remedial actions for ground or surface waters that are current or potential sources of
drinking water: 1)) if they are set at levels above zero 2) and the MCLGs are relevant and
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appropriate under the circumstances of the release based on the IMCP factors established in
§300.400(g)(2). If an MCLG is determined not to be relevant and appropriate, the
corresponding Safe Drinking Water Act Maximum Contaminant Level (MCL) will be attained
where relevant and appropriate to the circumstances of the release;

Safe Drinking Water Act MCLs will be attained by remedial actions for ground or surface
waters that are current or potential sources of drinking water where: 1) the MCLG for a
contaminant is zero and 2) the MCL. is relevant and appropriate under the circumstances of
the release based on the IMCP factors in §300.400(g)(2);

Water quality criteria established under sections 303 or 304 of the Clean Water Act will be
attained where relevant and appropriate under the circumstances of the release; and

An Alternate Concentration Limit (ACL) may be established in accordance with CERCLA
Section 121 (d)(2)(B)(ii).

13.4.3 Remedial! Action Scope

The RI/FS will support the determination of the appropriate scope of the remedial action by
defining the broad scope and specific objectives and addressing the protectiveness of the
remedial action. The scope of the action could be, for example, site stabilization, source
mitigation, or surface cleanup or "area of elevated concentration" removal of hazardous
substances. The main emphasis 'will be on addressing media in all areas where acute, short-
term and chronic, long-term threats to human health and the environment are present.

113.5 Feasibility Study

A Feasibility Study (FS) is typically conducted in three phases: 1) development of alternatives,
2) screening of alternatives and 3) detailed analysis of alternatives. However, the specific point
at which the first phase ends and the second phase begins is not distinct. Therefore, the
development and screening of alternatives will be performed concurrently, if deemed necessary
and appropriate. The IMCP provides considerable latitude regarding the scope of this screening
and development phase. As stated in IMCP §300.430(a)(1)( i i i )(C):
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"Site specific data needs, the evaluation of alternatives, and the documentation
of the selected remedy should reflect the scope and complexity of the site
problems being addressed."

The NCR preamble emphasizes the principle of streamlining, which the USEPA applies in
managing the Superfund program as a whole, and in conducting individual remedial action
projects. In accordance with the principle of streamlining, an alternatives screening step may
not even be deemed necessary prior to detailed analysis,

13.5.1 Development of Alternatives

The primary objective of this phase of the FS is to develop an appropriate array of options that
will be analyzed more fully in the detailed analysis phase of the FS. .Appropriate options to
ensure the protection of human health and the environment may involve:

« Complete elimination or destruction of hazardous substances with concentrationsoutside acceptable risk ranges;
« Reduction of concentrations of hazardous substances to acceptable health-based risk

levels;
« Prevention of exposure to hazardous substances via engineering or institutional controls;

or
* Some combination of the above.

Alternatives for ire mediation are developed by assembling combinations of technologies into
alternatives that address impacted environmental media on either a site-wide basis or for an
identified area. This process consists of six general steps that are presented below:

Develop remedial action objectives specifying the constituents of interest, exposure
pathways, and preliminary remediation goals that per mi! a range of treatment and
containment alternatives to be developed. The preliminary remediation goals are
developed on the basis of chemical-specific ARARs, 'when available, other available
information and site-specific risk-related factors;
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• Develop general response actions defining containment, removal, treatment or other
actions, singly or in combination, that may be taken to satisfy the remedial action
objectives for the Site;

» Identify areas to which general response actions might be applied, taking into account
the requirements for protectiveness as identified in the remedial action objectives and
the chemical and physical characterization of the Site;

» Identify and screen the technologies applicable to each general response action to
eliminate those that cannot be implemented technically at the Site. The general
response actions are further defined to specify remedial 'technology types, e.g. , the
general response action of treatment can be further defined to include chemical or
biologicaI techn oIogy types;

<» Identify and evaluate 'technology process options to select a representative process for
each technology type retained for consideration. .Although specific processes are
selected for alternative development and evaluation, these processes are intended to
represent the broader range of process options within a general technology type; and

• Assemble the selected representative technologies into alternatives representing a
range of treatment and containment combinations, as appropriate.

For those situations in which numerous remediation options are appropriate and developed, the
assembled alternatives may need to be refined and screened to reduce the number of
alternatives that will be analyzed in detail. This screening aids in streamlining the Feasibility
Study process 'while ensuring that the most promising alternatives are being considered.

Based on the analysis of the nature and extent of contamination and on the cleanup objectives
that may be developed, as described in the previous section, a limited number of alternatives
appropriate for addressing the removal action objectives will be identified and addressed.
Whenever practicable, the alternatives will also consider the CERCLA preference for treatment
over conventional containment or land disposal approaches.

Based on the available information, only the most qualified technologies that apply to the media
or source of contamination will be discussed in the EE/CA. The use of presumptive remedy
guidance, as appropriate and applicable to any of the disposal sites in Sauget Area 2, will also
provide an immediate focus for the identification and analysis of alternatives.- The guidance
includes, but is not limited to: Implementing Presumptive Remedies (EPA 540-R-97-029,
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October 1997) . Presumptive remedies involve the use of remedial technologies that have been
consistently selected at similar sites or for similar contamination.

A limited number of alternatives, including any identified presumptive remedies, will be selected
for detailed analysis. Each of the alternatives shall be described with enough, detail so that the
entire treatment process can be understood. Technologies that may apply to the media or
source of contamination shall be listed in the RI/FS.

A preliminary list of alternatives that may be relevant for Sauget Area 2 consists of, but is not
limited to:

» Removal and off-site incineration of waste and/or soil;
» Removal and on-site thermal desorption of waste and/or soil;
» Removal and on-site disposal of waste and/or soil;
» Removal and off-site disposal of waste and/or soil;
» Containment of waste and soil;
» Recovery and on-site treatment of groundwater; and
» Recovery and off-site treatment of groundwater.

13.5.2 Screen ing of Alternatives

The purpose of the screening evaluation is to reduce the number of alternatives that will
undergo' a more thorough and extensive analysis. Thus, defined alternatives are evaluated
more generally in this phase than during the detailed analysis; however, evaluations will be
sufficiently detailed! to the extent that the alternatives can be distinguished. The screening
evaluation involves evaluating the defined alternatives against the short-term and long-term
aspects of three broad criteria: effectiveness, implementability, and cost. During the detailed
analysis, the alternatives 'will be screened against nine specific criteria and their individual
factors rather than the three general criteria used in screening. Consequently, a significant time
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savings can be realized in cases where numerous alternatives are identified if the screening
process is carefully implemented. The three screening criteria are briefly discussed below:

» Effectiveness Evaluation

A key aspect of the screening evaluation is the effectiveness of each alternative in
protecting human health and the environment.. Each alternative will be evaluated as to its
effectiveness in providing protection and the reductions in toxicity, mobility or volume that it
will achieve. Both the short-term and long-term components of effectiveness will be
evaluated; short-term referring to the construction and implementation period, and long-term
referring to the period after the remedial action is complete.

• Implementability Evaluation

Implementability, as a measure of both the technical and administrative feasibility of
constructing, operating, and maintain ing a remedial action alternative, is used during
screening to evaluate the combinations of process options with respect to conditions at the
Site. Technical feasibility refers to the ability to construct, reliably operate and meet
technology-specific regulations for process options until a remedial action is complete, It:
also includes operation, maintenance, replacement and monitoring of technical components
of an alternative, if required, after the remedial action is complete. Administrative feasibility
refers to the ability to obtain approvals from other offices and agencies; the availability of
treatment, storage, and disposal services; and the capacity, requirements for and availability
of specific equipment and technical specialists.

<> Cost Evaluation

The focus of this evaluation will be to make comparative estimates for alternatives with
relative accuracy so that cost decisions among alternatives will be sustained as the
accuracy of cost estimates improves beyond the screening process, The procedure used to
develop cost estimates 'for alternative screening are similar to those used for the detailed
analysis; the only differences are in the degree of alternative refinement and in the degree to
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'which components are developed. Cost estimates for screening alternatives typically will be
based on a variety of cost-estimating data. Bases for screening cost: estimates may include
cost curves, generic unit costs, vendor information, conventional cost-estimating guides and
prior similar estimates as modified by Site-specific information.

Alternatives with the most favorable composite evaluation of all factors will be retained for
further consideration during the detailed analysis. Alternatives selected for further evaluation
will, where practical, preserve the initially developed range of treatment and containment
technologies. It is not a requirement that the entire range of alternatives originally developed! be
preserved if all alternatives in a portion of the range do not represent distinct viable options,

13.5.3 Detailed Analysis of Alternatives

13.5.3.1 Alternatives Array Document

Prior to proceeding with the detailed analysis of alternatives, an Alternatives Array Document
will be prepared. This document will: 1) summarize the Remedial Action Objectives that were
previously determined, 2) list: each of the initial ly selected technologies and 3) provide the basis
for selection. Furthermore, it will provide details of the Alternative Screening Evaluation
including the results of the study in a tabular form. Finally, the document will propose a list of
remedial alternatives for inclusion in the Detailed .Analysis of Alternatives Study. This document
will be included in the RI/FS Report.

The Alternatives Array Document will also summarize, in table format, the pertinent ARARs.
These tables will be developed in accordance with USEPA guidance and existing State laws.
The USEPA defines three types of ARARs: 1) chemical specific, 2) location specific and 3)
action specific.

Chemical-specific ARARs include those laws and ireqiuirements that regulate the release to the
environment of materials having certain chemical or physical characteristics or containing
specified chemical compounds. These requirements generally establish health-based or risk-
based concentration limits or discharge limitations for specific hazardous substances.
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Maximum Contaminant Levels promulgated under the Safe Drinking Water Act and the
analogous Illinois Groundwater Quality Standards are important ARARs for this Sauget Area 2.
Location-specific ARARs are those requirements that relate to the geographical or physical
position of the site rather than to the nature of the contaminants or the proposed site remedial
actions. These ARARs typically deal with environmentally sensitive areas, e.g. , 'wetlands, flood
plains, fault zones, etc., and may limit the remedial actions that can be implemented or may
impose additional constraints on the remedial action.

Action-specific ARARs are requirements that define acceptable treatment and disposal
procedures for hazardous substances. These ARARs generally set performance, design or
other similar action-specific controls or restrictions on particular kinds of activities related to
management of hazardous substances or pollutants. These requirements are triggered by the
particular remedial activities that are selected to achieve remedial action objectives.

' 13.5.3.2 Detailed Analysis Implementation

The Detailed Analysis of Alternatives will include a technical description of each alternative that
outlines the strategy involved and identifies the key ARARs associated with each alternative. It
will also include a discussion that profiles the performance of that alternative with respect to
each of the nine evaluation criteria. This evaluation will include a table suirnmairiizing the results
of this analysis,

The nine evaluation criteria for Detailed Alternative Analysis are as follows:

Overall Protection of Human Health ainid the Environment - Addresses whether or not
the remedy provides adequate protection and describes how risks posed through each
pathway are eliminated, reduced or controlled through treatment, engineering controls or
institutional controls, The effectiveness of each alternative in protecting human health and
the environment will be discussed in a consistent manner. Assessments conducted under
other evaluation criteria, including long-term effectiveness and permanence, short-term
effectiveness, and compliance with ARARs, where practicable, will be included in the
discussion. The discussion will also focus on how each alternative achieves adequate
protection and describe how the alternative will reduce, control or eliminate risks at a site
through the use of treatment, engineering or institutional controls. This evaluation will also
identify any unacceptable short-term impacts.
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Compliance with ARARs - Addresses whether or not the remedy will meet all of the
applicable or relevant and appropriate requirements of other Federal and State
environmental statutes and/or provide grounds for invoking a waiver. A separate table will
be included in the FS that details all Federal and State ARARs. The detailed analysis shall
summarize which requirements are applicable or relevant and appropriate to an alternative
and describe how the alternative meets those requirements. A summary table may be
employed to list potential ARARs. In addition to ARARs, other Federal or State advisories,
criteria or guidance to be considered (TBC) may be identified.
Long-Term Effectiveness and Permanence - Refers to the ability of the remedy to
maintain reliable protection of human health and the environment over time once cleanup
goals have been met. This evaluation assesses the extent and effectiveness of the controls
that may be required to manage risk posed by treatment residuals and/or untreated wastes
at a site. The following components will be considered for each alternative: 1) magnitude of
risk and 2) adequacy and reliability of controls. The effectiveness of an alternative refers to
its ability to meet the objective within the scope of the remedial action, This Section of the
RI/FS will evaluate each alternative against the scope of the remedial action and against
each specified objective for disposition of the 'wastes and the level of cleanup desired.
These objectives will be discussed in terms of protectiveness of public health and the
environment from short-term or acute threats and from chronic or long-term threats,
Reduction of Toxicity, Mobility,, or Volume through Treatment - Is the anticipated
performance of the treatment technologies a remedy may employ. As required by USEPA,
an evaluation based upon the following factors will be performed-for each alternative:
- Treatment process or processes employed and the material(s) it will treat;
- Amount of the hazardous materials to be destroyed or treated;
- Degree of reduction expected in toxicity, mobility, or volume;
-- Degree to which treatment will be irreversible;
-- Type and quantity of residuals that will remain alter treatment; and
- Whether the alternative will satisfy the preference for treatment.

Snort-Term Effectiveness; - Addresses the period of time needled to achieve protection and
any adverse impacts on human health and the environment that may be posed during the
construction and implementation period until cleanup goals are achieved. The short-term
effectiveness criterion will address the effects of the alternative during implementation
before the remedial objectives have been met. Alternatives will also be evaluated 'with
respect to their effects on human health and the environment following implementation. Thefollowing factors will be addressed, as appropriate, for each alternative:
Protection of the Community - This factor will address any risk to the affected community
that may result from inn pie mentation of the proposed action, whether from air quality
impacts, fugitive dusts, transportation of hazardous materials, or other sources.
Protection of the Workers - This factor will assess any threats to site workers and the
effectiveness and reliability of protective measures that would be taken.
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Environmental Impacts - This factor evaluates the potential adverse environmental acts
from the implementation of each alternative. The factor also assesses the reliability of
mitigation measures in preventing or reducing the potential impacts.
Time Until Remedial Objectives Are Achieved - This factor estimates the time needed to
achieve protection for the site itself or for individual elements or threats associated with the
Site.
Implementability - Is the technical and administrative feasibility of the remedy including the
availability of materials and services needed to implement a particular option. The
implementability criterion addresses the technical and administrative feasibility of
implementing an alternative and the availability of various services and materials required
during its implementation. The following factors will be considered under this criterion:
Technical Feasibility - The RI/FS will assess the ability of the technology to implement the
remedy. The following factors will be described:
- Degree of difficulty in constructing and operating the technology;
-- Reliability of the technology;
-- Availability of necessary services and materials;
-- Scheduling aspects of implementing the alternatives during and after implementation;
- Potential impacts to the local community during construction operations; and
-- Environmental conditions with respect to set-up and construction and operation.
Administrative Feasibility - The administrative feasibility factor evaluates those activities
needed to coordinate with other offices and agencies. The administrative feasibility of each
alternative will be evaluated including the need for off-site permits, adherence to applicable
non-environmental laws and concerns of other regulatory agencies. Factors that will be
considered include, but are not limited to, statutory limits, permits and waivers.
Availability of Services and Materials - The RI/FS will determine if off-site treatment,
storage, and disposal capacity, equipment, personnel, services, materials and other
resources necessary to implement an alternative will be available in time to maintain the
removal schedule. Several important availability factors are:
- Personnel and technology;
- Off-site treatment, storage, and disposal;
- Services and materials; and
- Prospective technologies.
Cost - Includes estimated capital costs, operation and maintenance costs and net present
worth costs. Each alternative will be evaluated to determine it's projected costs. The
evaluation will compare each alternative's capital and operation and maintenance costs.
Net present worth of alternatives will also be calculated. The following items will be
presented:
Direct Capital Costs - Costs for construction, materials, land, transportation,. Analysis of
samples, and treatment.
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Indirect Capital Costs - Costs for design, legal fees, and permits.
Long-Term Operation and Maintenance Costs •• Costs for maintenance and long-term
monitoring.

• State Acceptance - USEPA will consider and address IEIPA acceptance of an alternative in
making a recommendation and in the final selection of a remedy in the ROD.

• Community Acceptance - USEPA will consider and address community acceptance of an
alternative in making a recommendation and in the final selection of a remedy in the ROD.

The criteria listed above will be used to effectively compare each of the technologies. These
criteria are categorized into the three groups listed below:

• Threshold Criteria - Overall protection of human health and the environment and
compliance with ARARs (unless a specific ARAR is 'waived) are threshold requirements that
each alternative must meet in order to be eligible for selection.

• Primary BaliEiiriicing Criteria - The five primary balancing criteria are: 1) long-term
effectiveness and permanence; 2) reduction of toxicity, mobility, or volume through
treatment; 3) short-term effectiveness; 4) implementability; and 6) cost.

• Modifying Criteria - State and community acceptance are modifying criteria that the
USEPA will consider in remedy selection. Section 121 of Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) provides for state involvement in
remedy selection 'while Sections 113 and 117 provide for public participation during remedy
selection, These two criteria are applied to the remedy selection process following receipt of
comments on the F'S (for support agency acceptance) and after the public comment period
following publication of a Proposed Remedial Action Plan. Therefore, these modifying
criteria will not be addressed specifically in the FS.

13.5.4 Comparative Analysis of Remedial Action Alternatives

After the potential remedial alternatives are described and individually assessed against the
evaluation criteria described previously, a comparative analysis 'will be conducted to evaluate
the relative performance of each alternative in relation to each of the criteria. The purpose of
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this analysis will be to identify advantages and disadvantages of each alternative relatively,
allowing for direct: comparisons. Alternatives will also be compared against the removal action
objectives.

13.5.5 Draft RI/FS Report

At the conclusion of the field activities;, sample analyses and individual studies that are
described above, a Draft: RI/FS Report will be prepared and submitted to USEPA, I ERA and its
designees. The consultant who will perform this 'work has not been selected yet. The Draft
RI/FS Report will contain an Executive Summary that will provide a general overview of the
contents of the RI/FS including a brief discussion of Sauget .Area 2 and the current and potential
threats posed by site conditions. The Executive Summary will also identify the scope and
objectives of the remedial action(s) as well as any1 removal action alternatives.

The Remedial Investigation portion of the Draft RI/FS Report will summarize data collected
during the SSP implementation and will provide supplemental information gathered from past
investigations. It will accurately describe the nature of the sources, the extent of constituent
migration via the soil, groundwater, surface 'water, sediment and air pathways and the
concentrations of constituents present in these environmental media. Details arid! results from
Support Sampling Plan implementation along with the results groundwater fate and transport
modeling, waste and groundwater treatability studies and the streamlined Human Health and
Ecological Risk Assessments will be included in the Draft RI/FS Report.

The Feasibility Study portion of the Draft RI/FS Report: will list the selected remedial action
objectives, include all details pertaining to the selection of remedial alternatives, preliminary
evaluation and screening of alternatives; and detailed evaluation and selection of alternatives.
Finally, the selected remedial action alternatives will be evaluated and compared based upon
information and objectives that were developed during this study. Correspondence from the
regulatory agencies will be provided in the appendices to the Draft RI/FS Report.

The Draft RI/FS Report will have the following format:
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Executive Suirnirinary
Streamlined Remedial Investigation
« Sites Description and Background

-- Sites Location and Physical Setting
- Present and Past Facility Operations and Disposal Practices
- Geology/Hydrology/Hydrogeology
-- Current and! Past Groundwater Usage in the Sauget Area 2 Area
- Surrounding Land Use and Populations
- Sensitive Ecosystems
- M eteo rol og y/C I i rn ato I og y

» Previous Removal/Remedial Actions
- Scope and Objectives
- Duration
- Nature and Extent of Constituents Treated or Controlled
- Monitoring
- Removal and/or Treatment Technologies
- Treatment Levels

» Streamlined Remedial Investigation
«• Data Validation
» Analytical Data
» Source, Mature and Extent of Contamination
» Groundwater Fate and Transport

- Constituent Characteristics
- Groundwater Fate and Transport Processes
- Groundwater Constituent Migration Trends
- Groundwater Modelling

Streamlined Risk liivaluations
• Human Health Risk Assessment
• Ecological Risk Assessment
Streamlined Feasibility Study
» Identification of Remedial Action Objectives
» Determination of Remedial Action Scope
» Determination of Remedial Action Schedule
» Identification of and Compliance with ARARs
» Identification and Analysis of Remedial Action Alternatives
• Detailed Analysis of Alternatives

- Effectiveness
- Overall Protection of Public Health and the Environment
-- Compliance with ARARs and Other Criteria, Advisories, and Guidance
- Long Term Effectiveness and Permanence
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- Reduction of Toxicity, Mobility, or Volume Through Treatment
- Treatment process(s) employed and the material(s) it will treat
- Amount of the hazardous or toxic materials to be destroyed or treated
- Degree of reduction expected in toxicity, mobility, or volume
- Degree to which treatment will be irreversible
-- Type and quantity of residuals that will remain after treatment
- Whether the alternative will satisfy the preference for treatment

- Short; Term Effectiveness
- Protection of the Community
- Protection of the Workers
- Environmental Impacts
- Time Until Response Objectives are Achieved

- Implementability
-- Technical Feasibility
-- Administrative Feasibility
- Availability of Services and Materials
- State and Community .Acceptance

- Cost
- Direct Capital Costs
- Indirect Capital Costs
- Long Term Operation and 'Maintenance Costs

« Comparative Analysis of Reirnediall Action Alternatives

13,5,6 Final IR1/FS Report

At the conclusion of all activities and after the Agency's review of the Draft RI/FS Report, a Final
RI/FS Report that includes all information pertaining to this project will be submitted to USEPA,
HERA and its designees

13.6 References
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USEPA, December, 1989. Risk Assessment Guidance for Superfund, Volume 1: Human Health
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14.0 Project: Organization

The Sauget .Area 2 Sites Group Technical Committee will be responsible for project direction
and implementation. Technical committee members are:

AmerenUE Paul Pike
BFI Waste Systems of NA, Inc. Steve Doss
Blue Tee Gary Uphoff
Ceirro Joseph Grana
Ethyl John Street/Donna Parks
ExxonMobil Daniel Burnham
Solutia Biruce Yare
Waste Management Patrick Craig

The Technical Committee will be responsible for technical project quality and will manage the
data collection and interpretation portions of the project in particular the Support Sampling Plan,
the HHRA, the ERA and the RI/FS Report. It will also be responsible for ensuring the efficient
transfer of soil, groundwater, surface water, sediment and air sampling and analytical
information from the data collection contractors to the data interpretation contractors. Regular
project meetings will be held with the project 'team during data collection and interpretation
activities. These meetings will ensure smooth integration of the two functions and will facilitate
preparation of the Field Sampling Report,'the Data Report, the Human Health Risk Assessment
Report, the Ecological Risk Assessment Report and the RI/FS Report.

Steven D. Smith, the Project Coordinator, will assist the SA2SG Technical Committee and
coordinate with LISEIPA. An independent project manager, who will be retained and given
responsibility1 for managing day to day project activities, will report to the Technical Committee.

UIRS was retained to perform the Waste, Soil and Stormwater Sampling Plan; the Groundwater
Sampling Plan and the Air Sampling Plan. Robert Veenstra will be the Project Officer and Steve
Shroff will be the Project Manager for these sampling plans,

AMEC Environmental was retained to perform the Surface Water, Sediment and Ecological
Sampling Plan.
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VOC, SVOC, Pesticide, Herbicide, PCB, Dioxin and Metals analyses will be performed by STL.
Savannah Laboratories of Savannah, Georgia. STL Sacramento Laboratories of Sacramento,
California will perform the Dioxin analyses. Michelle Owens of STL. Savannah Labs and Robert
Hrabak of STL. Sacramento Labs will be responsible for managing sample analyses.

URS was retained to perform data validation, management and mapping. John Kearns will be
responsible for leading the team that will validate the waste, soil, stormwater, groundwater and
air data and the surface water, sediment and biota data. Rucly Torrini will be responsible for
leading the team that will prepare the database. In addition, Mr. Torrini's team will be
responsible for compiling dot maps showing distribution of Total VOCs, SVOCs, Pesticides,
Herbicides, PCBs, Dioxin TEQs and selected .Metals in waste, soil, stormwater, groundwater
and air as well as surface water and sediments.

ENSR 'was retained to perform the Human Health Risk Assessment and AM EC was retained to
perform the Ecological Risk Assessment. Lisa Bradley will manage the ENSR risk assessment
team and Charles Harmon will manage the AMEC risk assessment team.

A contractor will be retained to perform the RI/FS.

Resumes of these project personnel are included at the end of this section.

The SA2SG understands that USEPA is responsible for the Community Relations Plan (CRP)
required by the NCP and that the Agency will take the lead in community relations and public
participation activities. SA2SG intends to support the .Agency's community relations and public
participation efforts and will participate as appropriate. SA2SG will also facilitate meaningful
public participation through the documents that it: produces. SA2SG anticipates that whatever
CRP the USEPA provides will be NCP compliant and thus meet any obligations SA2SG may
have relative to subsequent cost recovery actions that it might pursue.
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15.0 Project Schedule

Work required by the Sauget Area 2 AOC SOW will take a total of 20 months to perform. As
required by the AOC, the RI/FS will be completed 12 months after collection of the last sample.

Major project work elements, and their duration, are given bellow along with the start dates
needed to meet a September/October 2001 ecological sampling schedule. Starting dates are
contingent on approval of the RI/FS Support Sampling Flan by July 1, 2001.

Work Element

Project Start Up
- Access (Legal and Physical)
- Historical Records Review
-- Historical Air Photo Review
-- Soil Gas Surveys
- Ml agnetometer Surveys
-- Ecological Reconn Survey
Mobilization
Field Sampling
- Waste, Soil, Stormwater and Air
-- Groundwater
- Surface Water, Sediment and Biota
Treatability Tests
- Concurrent with Data Management
- Concurrent with Risk Evaluation
Data Management
- Sample Analysis
- Data Validation
- Data Management
- Data Mapping
-~ Data Report
Risk Evaluation
- Human Health Risk Assessment
-- Ecological Risk Assessment
RI/FS Report

Work
Element Project
Duration Duration
lMonths)~ 7Months)~

1
5

3
IE!

12

116

Anticipated
Stalling

Date

June 1, 2002

August 1,2002
August 15, 2002

January 1, 2003

April!, ,2003

20 September "I, 2003
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Sauget Area 2 AOC

K:\ENV1RON\2I-1M1<MM.OO (SiAlJUprit !l!i ZM1 nportiVVohine Raven for nil ii[>pc:tidif.t!.<l<.: R(!V. 3



'-?•

LIMITED STATES ENVIRONMENTAL PROTECTION! AGENCY
REGION 5

77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

NIOV 2 4 2000
REPLY TO THEE ATTENTION OF

(S-6J)

Mr. Steven D. Smith
Project: Coordinator
Solutia, Inc.
575 Maiyville Centre Drive
St. Louis, Missouri 63 1 4 1
Re: Administrative Order by Consent for Saugel: Area 2 Site, St_ Glair County, Illinois
Dear Mr. Smith:
Enclosed please find an. executed copy of the Administrative Order by Consent issued for the
.Saugel: Area 2 Site pursuant to Sections 106 and 122 of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980,. as amended, 42 U.S.C. § 9606 and 9622.
'Thank you for your cooperation in this matter.
If you Imve any questions regarding this Order, please co>ntact: Michael McAteer, Remedial.
Project Manager, at 312/886-4663.

Sincerely yours,,

William E. Muno, Director
Superiund Division
Enclosure
cc: Thomas V. Skinner,, Director

Illinois EPA
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 5

IN THE MATTER OF:

SAUGET AREA 2 SITE

SAUGET AMI) CAHOKIA, ILLINOIS

Respondents) :
' , .

See Attachment A

) Docket No. \/"W" \ 1 1 " 1 / '" D
)
) ADMINISTRATTVE ORDER BY
) CONSENT PURSUANT TO
) SECTION 106 OF THE
) COMPREHENSIVE
) ENVIRONMENTAL RESPONSE,
) COMPENSATION, AND
) LIABILITY ACT OF 1980,
) as amended,, 42 U.S.C.
) § 9606(a)

This Administrative Order by Consent ("the Order") is entered voluntarily by the United States
Environmental Protection Agency ("U.S. EPA") and the Respondents). The Order is issued
pursuant to the authority vested in •the President: of UK: United States by Sections 104, 106(a), 107
and 122 of tine Comprehensive Environmental Response, Compensation,, and Liability A.ct of
1980,, ̂ amended ("" CERCLA"), 42 U.S.C. §§ 9604, 9606(a), 9607 and 9622,. This authority has
been delegated to the Administrator of the .U.S. EPA by Executive Order No. 12580, January 23,
1987, 52 F_ederal_Register 2923., and further delegated to the Regional. Administrators by
U.S. EPA Delegation Nos. 14-14-A, 14-1 4-C and 14-14-D, and to the Director, Superfund
Division, Region 5, by Regional Delegation Nos. 14-14-A, 14-1 4-C and 14-14-D.
U.S. EPA sent; Special. Notice of Liability letters, pursuant to Section 122(e)(T) of CERCLA, 42
U.S.C. § 9622(e)(l), requesting mat the action that: is the subject: of this Order be performed. The
Special Notice of Liability letters were sent to parties which were identified by U.S. EPA as
potentially responsible, Respondents are the only recipients who responded positively to the
Special Notice of Liability Letter, Respondents have joined together to perform the work under
this Order as a group (ailing itself the Sauget: Area 2 Sites Group (hereinafter referred to as
"Group")..
This Order requires the Respondents) to conduct a Remedial Investigation and Feasibiiily Study
(RI/FS) for the Site designated as Sauget. Area 2 (generally depicted in the figure included in the
SOW,, attached hereto as Attachment B) located within the Villages of Sauget and Cahokia, St.
Clair County, Illinois. Specifically, RespondentC)s(') RI/FS shall gather data, and evaluate
response actions pursuant to 40 CJF..R. § 300.430(e), to address the environmental concerns in
connection with Sauget Area 2 and the souree: areas within Area 2, designated as Sites O, P, Q, R
and S.



A. copy of this Order will also be provided, to the State of Illinois, which has been notified of the
issuance of this Order pursuant to Section l()6(a) of CERCLA, 42 U..S..C. § 9606(a). The U.S .
EPA has also notified the Federal Natural Resource Trustee of the negotiations in this action
pursuant to the requirements of Section 122(j) of CERCLA..
Respondent(')s(') participation in this. Order shall not constitute an admission of liability or of
U.S. EPA's findings or determinations contained in this. Order except in a proceeding to enforce
the terras of this Order. Respondents) agree to comply with and be bound by the terms of this
Order, In any action by U.S. EPA or the United Slates to enforce the terms of this Consent
Order, Respondent(s) consents to and agrees not to contest the authority or jurisdiction of the
Regional. Administrator to issue or enforce this Consent Order, and agrees not to contest the
•validity of this Order or its tennis.

n.
This Order applies to and is binding upon U.S. EPA, and upon Respondents) and
Respondent(')s(') heirs, receivers, traslees, successors wad assigns,, Any change in ownership or
corporate status of Respondent(s) including, but not limited to, any transfer of assets or real or
personal: property shall not alter such Respondent(*)s(') responsibilities under this Order.
Respondent(s) are jointly and severally liable for cazxying-out all {activities required by this
Order, Compliance or noncompliance by OIK: or more Respondent s) with any provision of this
Order shall not excuse or justify noncompliance by any other Respondent

<t
Respondents) shall ensure that their contractors, subcontractors, and representatives receive: a
copy of this Order, and comply with this Order. Respondents) shall be responsible for any
noncompliance with this Order.

HL JLLS .
Based on available information, including the Administrative Record in this matter, U.S., EPA
hereby finds, and, for purposes of enforceability of this Order only, the Respondents stipulate
only for the purposes of this Older that the factual statutory prerequisites under CERCLA
necessary for issuance of this Order have been met. U.S. EPA's findings and. this stipulation
include the: following::
1 . The source areas for the Sauget Area 2 Site consist of five known disposal areas adjacent,

or in close proximity, to the Mississippi River., The five disposal areas are known as
Sites O, P, Q, R and S (SOB figure in attached SOW). The sites are labeled with letter
designations for reference purposes only. The fact that source areas have separate letter
designations does not necessarily mean that the areas are separate or distinct: in terms of
contents, ownership, and/or operating history. The fact that the source areas have been
determined to comprise a single Site, Sauget Area 2, does not necessarily mean that the



source areas within Area 2 have the same contents or share the same ownership or
operating history.

SITE O: Located on Mobile Avenue in Sauget, Illinois, occupies approximately 20 acres
of land to the northeast of the American Bottoms Regional Wastewater Treatment
Facility (ABRTF). An access road to the ABRTF runs through the middle of the site.
Site O consists of lour inactive sludge dewatering lagoons associated with the old Sauget
Physical. Chemical Wastewater Treatment Plaint, Currently, the lagoons are covered with
clay and axe vegetated. During their operation the treatment plant and the associated
lagoons received and treated industrial waste and municipal wastes. Of approximately 10
million gallons par day of wastewater treated at the Sauget Physical Chemical Plant,
more than 95% was from area industries. The lagoons operated from approximately 1 .965
to 1978. .,_
SITE P: Site P occupies approximately 20 acres of land located between the Illinois
Central Gulf Railroad and the Tenniaal Railroad and north of Monsanto Avenue in the
Village of Sauget. On information and belief, Site P was operated as a Landfill from 1973 •
to aa unknown date in the early 198 Os;. According to available: Illinois EPA records,, the
landfill accepted "generail wastes,'1 including diatomaceous earth filter cake from Edwin
'Cooper (a/k/a Ethyl Corporation) and nonchemical 'wastes; from 'Monsanto.. Periodic
State inspections of Site P also documented that the landfill, contained drums labeled
"Monsanto ACL-85, Chlorine Composition," drums of phosphonis pentasulfide from
Monsanto and Monsanto ACL filter residues and packaging. Site P is currently inactive
and covered and access to the site is unrestricted.,
SITE Q: Site Q is a former subsurface/surface disposal area which occupies
approximately 90 acres. The site is located in the Villages of Sauget and Cahokia,
Illinois, and is bordered by Sauget Site R and the old Union Electric Power Plant on the
north; the Illinois Central Gulf Railroad and the United Stales Corps of Engineers
(U.S. COE) lilood control, levee on the east; and the Mississippi River on the west. U.S.
EPA conducted a CERCLA removal action at Site Q in 1995. This removal action
involved 'the excavation of 'PCBs, organics, metals, and dioxln contaniinated soils; and
drums which had been scoured out of the fill area and were spilling directly into the
adjacent waters of the Mississippi River, U.S. EPA recovered its costs for this removal, in
a subsequent administrative settlement U.S. EPA conducted a second CERCLA removal
action at Site Q beginning in October of 1999 and into early 2000. During this removal
action, U.S. EPA has excavated more than 2,000 drums and moire than 7,000 cubic yards
of contaminated Mils containing metals,, PCBs,, and organic s;. 'The Mississippi River hats
flooded and inundated Site Q and Site R (see below) many times during the last several
years. Leachate from Site Q has in tine past migrated and potentially could continue to
migrate into the Mississippi River. Most of'Site Q is covered with highly permeable
black, cinders. Operations for a barge loading facility and construction debris disposal.
areas now operate on top of parts of Site Q. Access to this site is also unrestricted.



SITE R: Located on the river side of the flood control levee immediately adjacent to the
Mississippi River in Sauget, Illinois and just, north and west of parts of Site Q, Site R,
also known as the "Sauget Toxic Dump," "Monsanto Landfill," and the "River's Edge
Landfill," is a former industrial waste subsurface/surface disposal area owned by Solutia,
Inc. Site R was used as a disposal area by owner Monsanto for its industrial and chemical
wastes from approximately 1957-1977. Samples taken on Site R revealed high levels of
organics, PCBs, metals, and dioxins. The organics present: in Site R include
chlorobenzenes, chl.orophen.ols and analine derivatives. Leachate from the Site R has in
the past migrated and potentially could continue to migrate into the Mississippi River,
As noted above,, the Mississippi River floods parts of Site R on occasion. Access to Site
R is restricted by fencing and is monitored by a 24-hour camera. In 1979, Monsanto
completed the installation of a clay cover on Site R to cover waste,, limit infiltration
through the landfill, and prevent direct contact with fill material. The cover's thickness
ranges from 2 feet to approximately 8 feet. As constructed, the cover does not provide for
permanent containment of the chemical wastes and other contaminants in the landfill. ][n
1985, Monsanto installed: a 2,250 foot long rock, revetment along (lit: east bank of the
Mississippi River adjacent to Site R. The purpose of the stabilization, project was to
prevent further erosion of the riverbank and thereby minimize potential for the surficial
release of waste-material from lire landfill. As constructed, the revetment does not
provide for the permanent containment of the chemical 'wastes and cither contaminants in
libs:; landfill. On February 113,1992, the State of Illinois and Monsanto signed a consent
decree entered iin Si, Clair County Circuit Count requiring farther remedial investigations
anid feasibility studies ID be'conducted by Mbhsanto on Site R. Tlie results of the
Remedial Investigation/Feasibility Study were submitted to Illinois EP A in II994.. As of
the date of lids Order, a final, remedy for the Site has. still not been determined.
SITE S: Site S is located on Village of Sauget property and is situated to the west-
southwest of Site O. Historic aerial, photographs indicate that Site S was a dram disposal
area. In 1995, Illinois IBP A took samples at lie Site. The Site S sample results indicated
the presence of high levels of BNAs, pesticides, PCBs,, and metals. PCBs were found in
every sample,. The northern portion of Site S is grassed and the southern portion of the
Site is covered with gravel and fenced.

2. Information on the types of wastes disposed of and the types and levels of contamination
found at the Sauget Area 2 Site have been compiled from a variety of cited sources and
are listed in a document entitled "Volume-2, Sauget Area 2 - Date Tables/Maps"
completed for U.S. EP'A by Ecology & Environment, Inc., and dated February 1998,
Known contaminants at the Sauget: Area 2 Site are as follows:
SHE O: Soil samples collected from Site O have revealed elevated levels of volatile
organic compounds (VOCs) such as 1,1 ,1 trichloroethane (1 ,410 ppb), benzene (30,769



ppb), 4-methyl-2-pentanone (7,692 ppb), toluene (29,487 ppb), chlorobenzene (58,974
ppb), ethylbenzene ( 166.667E ppb), and, total xylencs (6 15 .385E ppb).. Elevated levels of
semi-volatile organics (SVOCs) were also detected including 1,4-dichlorobenzene
( 1 12 ,82 1 ppb), 1,2-dichlorobenzene (606,000 ppb), 1,4-dichlorobenzene (1,030,000 ppb),
1,2,4-trichlorophenol (26,923 ppb), naphthalene (34,615 ppb), 2-methylnaphthalene
( 160,256 ppb), n-nitrosodiphenylamine (50,000.1 ppb),, pentachlorophenol (1 ,620,000
ppb), phenanthrene (230,000 ppb), fluoranthene (74,000 ppb), pyrene (282,051 ppb),
butyl benzyl phthalate (3,846,154E ppb),, benzo(a)anthracene ( 121 ,795 ppb), 1,2,4-
trichlorobenzene (65.3 ppm) and chrysene (282,051 ppb). Elevated levels of PCBs were
also detected in Site O soils including aroclor 1232 (30,366 ppb) and aroclor 12.42
( 1 ,871 ,795 ppb). Elevated, levels of dioxins were also detected in Site O soils including
tetrachlorodibenzo-p-dioxin (170 ng/g). Elevated levels of heavy metals were also
detected in Site O soils including cadmiuj[ii,(31 ppm), copper (341 ppm), mercury (6.3
ppm), nickel (136 ppm) and sine (1 ,398 ppm)..
Groundwater samples collected from Site O have indicated the presence of elevated
levels of VOCs including methylene chloride (52,000 ppb), trans-l,2-dichloroethene
(1.4,000 ppb), 2-butanone (62,000 ppb), trichloroethene'(83,000 ppb), benzene (190,000
ppb),, 4-methyl-2-pentanone (38,000 ppb), tetrachloroethene. (10,000 ppb),-1,1,2,2-
tetrachoroethane (12,000 ppb), toluene (15,000 ppb), and chlorobenzene (180.000E ppb). '
Elevated, levels of SVOCs were also detected in groundwater at Site O including phenol
(1,100 ppb), 1,4-dichloiobenzene (15,OOOE pptf), 1,2-dichlorobenzene (1 l.OOOE ppb),, 4- '
methylphenol (1,100 ppb),, and 4-chloioanalined(780 ppb). Elevated levels of heavy 5

metals; have also been 'detected in grbundwater at. Site O including arsenic (1.33 ppb),,
cadmium (11 ppb), and lead (6,350-ppb).
SHE P: Soil samples collected from Site P have revealed elevated, levels of VOCs such
as toluene (413 ppb), and total xylenes (450 ppb). 'Elevated levels of SVOCs were also
detected including phenol (3,875,1 ppb),, 1,4-dichlorobenzene (8,875J ppb), 1,2--
dichlorobenzene (3,625J ppb) and di-n-butyl phthalate (16,250,1 ppb). Elevated Levels of
metals were also found in soils, such as lead (526 ppm), mercury (3.9 ppm) and cyanide
(15 ppm).
..SITE Q: Soil samples collected from Site Q have revealed elevated levels of organic
compounds including 1,4-dichlorobenzene (1,200,000 ppb), bis(2-ethylhexyl)phthalate
(1 ,100,000 ppb), di-n-butyl phthalate (900,000 ppb), chlorobenzene (100,000 ppb),,
ethylbenzene (790,000 ppb), toluene (2,400,000 ppb), 4-methyl-2-pentanone (250,000
ppb), and o-xylene (2,300,000 ppb). Elevated levels of PCBs were also detected in Site
Q soils including aroclor 1254 (360,000 ppb), aroclor 1248-(70,000 ppb), and aroclor
1260 (16,000,000 ppb). An elevated level of 2,3,7,8-TCDD (dioxin) was also detected in
Site Q soil at a concentration of 3.31 ppb. Elevated levels of heavy metals were also
detected in soil samples collected from Site Q including antimony (17.900N ppm),
arsenic (216 MS ppb), cadmium (152,000 ppm), chromium (3,650 ppm), copper (1,630



ppm), lead ( 195 ,000 ppm), mercury (4.9 ppm), nickel (371. N ppm), selenium (59.9 ppm),
silver (30.2. N ppm), thallium (.89 B ppm),, and zinc (9,520 ppm).

Groundwater samples collected from Site Q have revealed the presence of elevated levels
of VOCs including 1,2 dichloroethane (3,000 ppb),, benzene (2,OOOJ ppb), 4-methyl-2-
pentanone (2,7001 ppb), 2-hexanone (3,5001 ppb), toluene (l,600J ppb), and
cblorobenzene (6,700.1 ppb). Elevated levels of SVOCs were also detected ija.clud.Ltig
phenol (190.000E ppb), 2-chlorophenol (33.000E ppb), 4-methylphenol (23.000E ppb),
2,4-dimethylphenol (2,800 ppb), 2,4-dichlorophenol (14.000E ppb), 4-chloroaniline
(15.000E ppb),, 2,4,6-trichlorophenol (6,000 ppb), 2-nitroaniline (2,000 ppb),
pentachlorophenol (35,OOOE ppb), and acenaphthylene (3,900 ppb). Elevated levels of
arsenic (100 ppb) and cyanide ( 1 ,560 ppb) were also detected in Site Q groundwater.
Site R: This site has been sampled extensively by U.S. EPA, Illinois EPA,, and Monsanto
starting in the early 1980s. A summary of line data collected at Site R are presented here.
Sediment samples collected from a drainage ditch surrounding Site R showed VOC
concentrations ranging from ..002 to .,035 ppm. SVOC concentrations in sediments
ranged from .045 to 3.99 ppm. PCBs went detected at; concentrations ranging from .,08 to
11 .5 ppm, Elevated levels of metals, particularly aluminum, iron and magnesium were
also detected. Sediment sample:; collected adjacent tto the Mississippi River OB. the west
.side of Site R showed SVOC contamination ranging from .001 to 7.7 ppm. PCBs were
also detected at concentrations ranging from .00001 to ,23 p>p;m, Soil samples collected
from Site R showed elevated levels of VOCs ranging from .15 to 5,800 ppm, SVOCs
were found °at~levels ranging from .01.7 to 19,000 ppm. Pesticides were found ait levels
ranging from .01.1 . to 99 ppm. and PCBs were detected ait levels ranging from .075 'to
4,800 ppm, Elevated levels of arsenic, chromium, lead, nickel and mercury were also
detected in Site R soils..
Leachate samples located directly east of Site R adjacent to the Mississippi. River were
also collected. SVOC concentrations in the leachate ranged from .6 to 12.3 ppb.
Pesticide concentrations ranged from .5 to 3.0 ppb and PCBs were detected at ..08 ppb.,
Dioxin/furan concentrations ranged from ,,0001 to .0014 ppm., Cyanide was also detected
at 71 ppb. Surface water samples were also collected from the adjacent waters of the
Mississippi. River near Site R, dioxins wen: found in the: water ranging in concentration
from .,0001 to .0007 ppm.
Extensive groundwater investigations have also been conducted at Site R. Samples
collected from wells on and immediately downgradient of Site R have shown high levels
of VOCs in concentrations up to 38,136 ppb. SVOC concentrations have also been
detected as high as 2,973,885 ppb,
Site S: Soil samples collected from Site S have shown elevated concentrations of VOCs
including 1,1,1-trichloroethane (12,000 ppb), 4-methyl-2-pentanone (93,000 ppb),



toluene (990,000 ppb), ethylbenzene (450,000 ppb), and total xylene (620,000 ppb).
Elevated levels of SVOCs were also detected including naphthalene (200,000 ppb), di-n-
butyl phthalate ( 1 ,500,000.1 ppb), butyl benzyl phthalate (490.000J ppb), bis(2-
ethylhexyl)phthalate (20,000,000.1 ppb), and di-n-octyl phthalate (310,000 ppb), PCBs
were also detected at elevated concentrations Including aroclor 1248 (8S,OOOpc ppb),
aroclor 1254 (69,000c ppb), and aroclor 1260 (41,000pc ppb). Elevated levels of heavy
metals 'were also detected in Site S soils including copper ( 139 ppm), lead (392 ppb),
mercury (3.5 ppm), and zinc (327 ppm).

3. On information and belief!, panties which, generated wastes which were disposed of,
released into and/or transported 'wastes to the Sauget Area 2 Site, include, but are not
limited to, the following:
SITE O: Rogers Cartage Company, Midwest Rubber Reclaiming (Division of Empire
Chem., Inc.), Amax Zinc Corporation, Mobil Oil Corporation, Monsanto Chemical
Company, Ethyl Corporation, Ethyl Petroleum Additives, Inc., and Clayton Chemical Co.
(Division of Emerald Environmental, LLC.), Cerro Copper Products Company, Blue Tee
Coirp.,, Gold Fields American Corporation, American Zinc, Lead, and Smelting Company;
American Zinc Company, and Wiese Planning and Engineering. a
SITE P: Monsanto Chemical Company, Kerr-McGee Chemical Corporation, and Edwin
Cooper.
SITE Q and/or R: Monsanto Chemical Company, Barry Weinmiller Steel Fabrication,
Crown Cork & Seal Company, Inc.,, Dennis Chemical Company, Inc.,, Inmont
Corporation, U.S. Paint Corporation, Kerr McGee Chemical Corporation, Dow Chemical,,
Mallinckrodt Chemical, Myco-Gloss, Clayton Chemical Company, United Technologies
Corporation, AALCO Wrecking Company, Inc., Abco Trash. Service & Equip- Company,
Able Sewer Service, Ajax Hickman Hauling, Amax Zinc, Atlas Service Company, Banjo
Iron Company, Becker Iron & Metal Corporation, BelleviLlle Concrete Gont Company, Bi-
State Parks Airport, Bi-State Transit Company, Boyer Sanitation Service, Browning-Ferns
Industries of St Louis;,, C&E Hauling, Cargi.ll line,, Century Electric Company,, Circle
Packing Company,, Corkery Fuel Company, David Hauling, State of Illinois Department
of Transportation,, Disposal Service Company,, Dore Wrecking Company, Dotson Disposal
"All" Service, Edgemont Construction, Edwin Cooper Inc., Eight«!!:; Trendy Metal
Company,, Evans Brothers, Finer Metals Company, Fish Disposal, Fruin-Colnon
Corporation, Gibson Hauling, H.C. Fournie Inc., H.C, Foumie Plaster, Hilltop Hauling,
Huffineier Brothers, Hunter Packing Company,, Lefton Iron & Metal Company, Midwest
Sanitation, Mississippi Valley Control, Obear Nestor, Roy Baur, Thomas Byrd, and Trash
Men Inc.

SITE S: Clayton Chemical Co. (Division of Emerald Environmental, LLC.)



NON SITE-SPECIFIC GENERATORS/TRANSPORTERS: Rogers Cartage Company,
Browning Ferris Industries, Inc., Browning Ferris Industries of St. Louis, Inc., C&E
Hauling Company, Disposal Services Company, Hilltop Hauling, Inc., Paul Sauget., and
National Vendors

4. On information acid belief, parties which own and/or operate, .or previously owned and/or
operated, portions of the waste disposal areas at Sauget Area 2 include, but are not limited
to, the following:

SITE O: Village of Sauget and the Sauget Sanitary Development and Research Assn.

SITE P: Solutia, Inc., Chicago Title. & Trust Company (Trust numbers 1083 190 and
1083190), City of East St. Louis, Gulf-Mobile & Ohio Railroad, Southern Railway
System,, Magma Trust Company (Trust numbers 03-90-0744-00 and 22-358),, Metro East
Sanitary District, Norfolk Southern Corp,, SI Enterprises L.P., Union Electric Company,
and Cahokia Trust Properties arid Sauget and Company.
SITE Q: Alton & Southern Railroad, Village of Cahokia, Monsanto Company, Norfolk
Southern Corporation,, Notre Dame Fleeting and Towing Services, Paltgood. Inc. , Phillips
Pipe Line Company, Pillsbuiy Company (leasee), River Fort Terminal and Fleeting
Company, 'Village: of Sauget, Si, Louis Gram Company,, Union Electric Company,
Cahokia. Trust, Properties, Eagle Marine Industries Inc.,, Sauget & Company (c/o Paul
Sauget), Industrial Salvage & Disposal Company, Clayton Chemical, Company,, Con-Agra,

• • Inc.-, and-Peavey-Company. • • . . . .
SITE I-!.: Monsanto Chemical Company, Solutia, lac.,, Cahokia Trust: Properties and
Sauget: and Company.
SITE S: A-l Oil Corporation, Russell Bliss, Bliss Waste Oil Inc., Chemical Waste
Management,, Onyx Environmental Services,, Norfolk Southern Corporation, Village of
Sauget, Monsanto Chemical Company,, and Clayton Chemical Co. (Division of Emerald
Environmental LLC).

Based on the U.S. EPA's Fin.dki.gis of Fact set forth above., and the Administrative Record in this
matter, U.S. EPA has determined that:
1 , The Sauget: Area 2 Site is a "facility" as defined by Section 101(9) of CERCLA, 42 U.S.C.
§9601(9).
2. The substances described in Section III, paragraph 2 are "hazardous substances"" as defined by
Section 101(14) of CERCLA, 42 U.S.C. §9601(14) . ' • .



3. Each Respondent is a "person" as defined by Section 101(21)of CERCLA, 42 U.S.C.
§ 9601 (2 1 ) .
4. Respondent(s) listed in Section III, paragraph 4, are the past and present "owners or operators"
of the Sauget Area. 2 Site, as defined by Section 101(20) of CERCLA, 42 U.S.C. § 9601(20). The
Respondent(s) listed in Section IE, paragraph 3, are persons who generated or 'who arranged for
disposaj or transport for disposal of hazardous substances at one or more source areas within the
Sauget Area 2 Site. Respondent(s) are therefore liable persons under Section 107(a) of CERCLA,
42 U.S.C. § 9607(a).

5. The conditions described in the U.S. EPA's Findings of Fact above: constitute an actual or
threatened "release"" into the "environment" as defined by Sections 101(8) and (22) of CERCLA,
42 U.S.C. § §9601(8) and (22). «,

6, The conditions present at the Site constitute a threat to public health, welfare, or the
environment based upon the factors set forth in Section, 300.415(b)(2) of the National Oil and
Hazardous Substances Pollution Contingency Plan, as amended ("NCP"), 40 C.F.R. Part: 300.
These factors include, but axe not limited to,, ithe following:
a. actual or potential exposure to nearby human populations, animal:!,, or the food chain from <
hazardous substances,, pollutants or contEiiLiihiants;; this factor is present al: the Site due: to ithe
presence of elevated level!; of contaminants, including VOCs, SVOCs, PCBs, dioxins, pesticides,,
and metal:;,, in the surface soils and sediments of the disposal, areas; of'the Site (i.e.,, Sites; O, P, Q,, a
RandS).
b. actual or potential contamination of drinking 'water supplies or sensitive ecosystems;! this factor
is present at the Site due to the presence of elevated levels of contaminants, Including VOCs,
SVOCs,, and metals,, in groundwater. The source of drinking water for local residents is assumed
to be primarily from surface water sources located upstream of the Site. Despite the fact that the
'Villages of Cahokia and Sauget have ordinances prohibiting the use of groundwater as a potable
water supply,, many residences in the Cahokia area, continue to use private wells for domestic uses.
Contaminated groundwater is discharging into the adjacent walers of the Mississippi River,, The
Mississippi River contains a variety of ecosystems which may be damaged by the types of
contamination found at Sauget .A.n:a 2. The closest intake for drinking water supplies along the
Mississippi River is approximately 65 miles downstream from the St. Louis Metro area at Chester,
Illinois.

c. high levels of hazardous substances or pollutants or contaminants in soils largely at or near the
surface,, that may migrate;, this factor is present at the Site due to the existence of elevated levels of
VOCs, SVOCs, PCBs, dioxins, pesticides and metals in soil at the Site.

d. weather conditions thai: may cause hazardous substances; or pollutants or contam.in.ant:;, to
migrate or be released; this factor is present at the Site due to existence of elevated levels of VOCs,
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SVOCs, PCBs, dioxins, pesticides and metals in the soils within each component, of Sauget Area 2
(Sites O, P, Q, R and S) which may be released directly into the Mississippi. River as a result of
flooding on the River. Those areas most, vulnerable to inundation by the Mississippi River arc
Sites Q and R which are situated within the river-side of the Corps of Engineers' flood control
levee. In 1995, during a major flood event: on the Mississippi River, drums of waste material
(PCBs) were scoured out of the side of Site Q and were washed into the River and along the ban};:
of the River.
7. The actual or threatened release of hazardous substances from the Site may present an imminent
and substantial endangemient to the public health, welfare, or the environment within the meaning
of Section 106(a) of CERCLA, 42 u!s.C. § 9606(a).

8. The actions required by this Order, if properly performed, are consistent with the NCP, 40.
C.F.R. Part 300, as amended, and with CERCLA, and are reasonable and necessary to protect the
public health,, welfare,, and the environment

V. QEDEfi
B aised upon the foregoing Findings of Fact, Collusions of Law and Determinations, and the
Administrative Record for this Site, it is hereby ordered mid agreed that Respondents) shall
comply with the following provisions, including butt not Limited to all attachments to this Order,,
and all. documents incorporated by reference into tills Girder,, and perform, the: following actions:
1:. Designation of Contractor, Project Coordinator, On-Scene Coordinator or Remedial! Project
Manager . , ,
Respondents) shall perform the actions required by this-Order themselves arid/or retain a
contractor to undertake and complete the requirements of this Order., Respondents) shall notify
U.S. EPA of Respondent(')s(') qualifications and/or the name and qualifications of contractors)
which Respondents will be considering to use to complete the requirements of this Order,, as
applicable, within 110 business days of the effective date af this Order. Respondents) shall also
notify U.S. EPA. of the name and qualifications of any other contractors or subcontractors retained
to perform work under (this Order at least 5 business days prior to commencement of such work.
U.S. EPA. retains the right to disapprove of the Respondents) or any of the contractors and/or
subcontractors retained by the Respondents) within 10 days of notification of the Respondent(s).
If U.S. EPA disapproves a selected contractor,, Respondents) shall retain a different contractor
within 10 business; days following U.S. EPA's disapproval, and shall notify U.S. EPA of that
contractor's name and qualifications within 15 business days of'U.S. EPA's disapproval.
Within 5 business days after the effective date of this Older,, the Respondents) shall designate a
Prcyect Coordinator who shall be responsible for administration of all the Respondent(')sO) actions
required by the Order. Respondents) shall submit the designated coordinator's name,, address,,
telephone number, and qualifications to U.S. EPA... U.S. EPA retains the right to disapprove of any
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Project Coordinator named by the Respondent(s) within 10 days of notification by the
Respondent(s). If U.S. EPA disapproves a selected Project Coordinator, Respondent(s) shall retain
a different Project Coordinator within 10 business days following U.S. EPA's disapproval and
shall notify U.S. EPA of that person's name and, qualifications within 10 business days of
U.S. EPA's disapproval. Receipt by RespondentC)s(') Project Coordinator of any notice or
communication from U.S. EPA relating to this Order shall constitute receipt: by a Jl Respondents),
The U.S. EPA has designated Michael McAteer of the Remedial Response 'Branch., Region 5, as its
Remedial Project Manager ("RPM"). Respondent(s) shall direct all. submissions required by this
Order to the RPM at 77 West Jackson Boulevard (SR--6J), Chicago,, Illinois 60604-3590, by
certified or express mail. Respondenl(s) shall also send a copy of all submissions to Thomas
Martin, Associate Regional Counsel,, 77 West Jackson Boulevard, (C-14J), Chicago, Illinois.,
60604-3 590. All Respondents) are encouraged to make their submissions to U.S. EPA on
recycled paper (which includes significant postconsumer waste paper content where possible) and
using two-sided copies, and, at U.S. EPA request,, on CD ROM disks.
U.S. EPA and Respondents) shall have the right, subject to the immediately preceding paragraph,,
to change their designated RPM or Project Coordinator. U.S. EPA shall notify the Respondents),
and Respondent!':;) shall notify U;!:!. EPA, as early as possible before such a change is made, but in
no case less, than 24 hours before such a change.. The initial notification may be: made orally but; it.;'
shall be promptly followed by a written notice within two business days of oral notification. •.
2.
Respondent(s) shall develop and submit to U.S. EPA an. RI/FS report (Task 3 of the SOW) in
accordance with the attached Scope of Work ("SOW"). The attached SOW is incorporated into
and made an enforceable part of this Order.
The RI/FS report shall be consistent with, at a. minimum, the U.S. EPA guidance entitled,
"Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA"
(U.S. EPA, Office of Emergency and Remedial Response, October 1.988) and any other guidance
that U.S. EPA uses in conducting an RI/FS.
2. 1
Within 90 calendar days of the effective date of this Order, the Respondent(s) shall submit to
U.S. EPA for approval a draft RI/FS Support Sampling Plan (Task 1 of the SOW) that is consistent
with this Order and the SOW.
U.S. EPA may approve, disapprove, require revisions to, or modify the draft RI/FS Support
Sampling Plan. If U.S. EPA requires revisions, Respondents) shall submit a revised Support
Sampling Plan incorporating all of U.S. EPA's required, revisions within 30 calendar days of
receipt of U.S. EPA's notification of the required revisions.
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In the event, of U.S. EPA disapproval of the revised Support Sampling Plan, Respondent(s) may be
deemed in violation of this Order; however, approval shall not be unreasonably withheld by
U.S. EPA. In such event, U.S. EPA retains the right to terminate this Order, conduct a complete
Support Sampling Plan and the sampling activities, and obtain reimbursement for costs incurred in
conducting the plan and the sampling activities from the Respondent(s).

Respondents) shall not commence or undertake any support sampling activities at the Site without
prior U.S. EPA approval.

2. 1 • 1 .HgaIdL§ndJJafetjiPlan

As part of the RI/FS Support Sampling Plan,, the Respondent(s) shall submit for U.S. EPA
review and comment a plain that ensures the protection of the public health and safety (Task
1, Section D, of the SOW) during performance of on- site work under this Order,. This plan
shall comply with applicable Occupational Safety and Health Administration ("OSHA")
regulations found at 29 C.F.R. Part: 19 10 . If U.S. EPA determines it is appropriate, the plan
shall also include contingency planning. Respondents) shall incorporate all changes to the
plan recommended by U.S. EPA, and implement the plan during the pendency of the
support sampling.

2.1.2
As part of the RI/FS Support Sampling Film, the Respondents) shall ensure that all
sampling aiitd analyses performed pursuant to this Order conforms to U ,!:!, EPA direction,,
approval, and guidance: regarding sampling, quality assurance/quality control ("QA/QC"),
data validation, and chain of custody procedures. Respondents) shall erasure that, line;
laboratory used to perform the analyses participates in a QA/QC program that complies
with U.S. EPA guidance.
Upon request by U.S. EPA, Respondent(s) shall have .such a laboratory analyze samples
submitted by U.S. EPA for quality assurance monitoring. Respondents) shall provide to
U.S. EPA the quality assurance/quality control procedures followed by all sampling teams
and laboratories performing data collection and/or analysis.. Respondents) shall also
ensure provision of analytical tracking information consistent with, at a minimum, OS'WER.
Directive No. 9240. 0-2B, "Extending the Tracking of Analytical. Services to PRP-Lead
Superfund Sites.'"'
Upon request by U.S. EPA, Respondents) shall allow U.S. EPA or its authorized
representatives to take split and/or duplicate samples of any samples collected by
Respondents) or its (their) contractors or agents while performing work Hinder this Order.
Respondents) shall notify U.S. EPA. not less than 10 business days in advance of any
sample collection activity. U.S.. EPA shall have the right: to take any additional samples
that it deems necessary.
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2.2 RI/FS_E£EQrt

Within 12 months after the collection, of the last field sample as part of the Remedial Investigation
(Task 2), the Respondents) shall submit to U.S. EPA for approval a draft RI/FS Report: (Task 3 of
the SOW) that is consistent with this Order and the SOW.
U.S. EPA may approve., disapprove:, require revisions to, or modify the draft RI/FS Report... If U.S.
EPA requires revisions, Respondent(s) shall submit a revised RI/FS Report incorporating all of
U.S. EPA's required revisions within 30 days of receipt of U.S.. EPA's notification of the required
revisions.
In the event of U.S. EPA disapproval of the revised RI/FS Report, Respondents) may be deemed
in violation of this Order; however, approval shall not be unreasonably withheld by U.S. EPA. In
such event, U.S. EPA retains the right to terminate this Order, conduct a complete RI/FS, and
obtain, reimbursement for costs incurred in conducting the RI/FS from the Respondent(s).
The revised report shall also include the following certification signed by a person who supervised
or directed the preparation of'that, report:

Under penalty of law, ][ certify that,, to the best of my knowledge,, after appropriate inquiries
of all relevant persons involved in the preparation of tins Ri/FS Report,, the information
submitted is true, accurate., and complete.

£
• Respondents) shall not commence or undertake any remedial actions at the Site without prior

U.S. EPA approval
2.4 Reporting
Respondents) shall submit a. monthly written progress report to U.S. EPA concerning actions
undertaken pursuant to this Order,, beginning 30 calendar day:; after the effective: date of this Order,
until termination of this Order, unless otherwise directed in writing by the RP1VL These reports
shall describe all significant developments during the preceding period, including the 'work
performed and any problems encountered., analytical data received during the reporting period, and
developments anticipated during the next reporting period, including a schedule of work to be
performed, anticipated problems, and planned resolutions of past: or anticipated problems.
Any Respondent that owns any portion of the Sauget Area 2 Site shall, at least 30 days prior to the
conveyance: of any interest in real, property at: tine Site, give written notice of this Order to the
transferee and written notice of the proposed conveyance to U.S. EPA and the State. The notice: to
U.S. EPA and the State shall include the name: and address of the transferee, The party conveying
such an interest, shall require that the transferee will provide access as described in Section V.3
(Access to Property and Information).
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2.5 AdditionaTWork

In the event that, the U.S. EPA or the Respondent(s) determine(s) that additional work is necessary
to accomplish the objectives of the RI/FS Report, notification of such, additional 'work shall, be
provided to the other pait(y)(ies) in writing at least 1.0 days prior to the date the work must begin.
Upon request of the Respondents), U.S. EPA's time frame for the initiation of additional work
may be extended for good cause. Any additional work which Respondents) determines) to'be
necessary shall, be subject: to U.S. EPA's 'written approval prior to oonrai.enceni.ent: of the additional
work. Respondents) shall complete, in accordance with standards, specifications, and schedules
U.S. EPA has approved, any additional work Respondents) has (have) proposed,, and which
U.S. EPA has approved in 'writing or that U.S. EPA hats determined to be necessary, and. has (have)

. provided written notice of pursuant to this paragraph,
If the Respondents) disagrees) with the U.S. EPA over the necessity for an additional work
item(s) or the required schedule, the Respondents) have the right to appeal such disputes under
Section Vffl, Dispute Resolution. Stipulated penalties shall accrue, but need not be paid, during
the dispute resolution period concerning the specific penalties at issue. If Respondents prevail
upon resolution, Respondents shall pay only penalties as the resolution requires, la its
unreviewable discretion., U.S. EPA may waive its right to demand all or a portion of 'the stipulated
penalties due..
3.
&espoiklent(s}-shaU-pcovide^-obtain-aceess^ -the Site and off -site •areas-to -which access is •
necessary to implement ibis Order, aad shall.pTOvide access to all records; and documentation
related to the conditions at the Site and the actions conducted pursuant to this Older. Such access
shall be provided to U.S. EPA employees,, contractors, agents, consultants, designees,
representatives,, and State of Illinois representatives, These: individuals shall be permitted to move
freely at the Site and appropriate off-site areas to which. Respondents) have access in order to
conduct actions which U.S. EPA. determines to be necessary,, Respondent's) shall submit to
U.S. EPA,, upon receipt, the results of all sampling or -tests and all other data generated by
Respondents) or its (their) contractors), or on the RespondentQsC) behalf during implementation
of this Order.
Where 'work or action under this Order is to be performed in areas owned by or in possession of
someone! other than. Respondents), Respondents) shall use its (their) best efforts to obtain all
necessary access agreements within 1.0 calendar days after U.S. EPA approval of the RI/FS
Support Sampling Plan (Task 1), or as otherwise specified in writing-by the RPM. Respondents)
shall immediately notify U.S. EPA within 2 business days if, after using its (their) best efforts, it is
(they are) unable to obtain such agreements. Respondent(s) shall describe in writing its (their)
efforts to obtain access. U.S. EPA may, in its discretion, then assist Respondents) in gaining
access,, to the extent necessary to effectuate the actions described herein,, using such means as
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U.S . EPA deems appropriate. Respondents) shall reimburse U.S. EPA for all costs and attorneys
fees incurred by the United State,;; in obtaining such, access.

4. Rj:Cj:ii'dJ^E:]t(:^

Respondent(s) shall preserve all documents and information in their possession relating to work
performed under this Order, or relating to the hazardous substances found on or released from the
Site, for six years following completion of the actions required by this Order. At the end of this
six-year period and at least 60 days before any document or information is destroyed,
Respondents) shall notify U.S. EPA that such documents and information are available to
U.S. EPA for inspection, and upon request, shall provide the originals or copies of such documents
and information to U.S. EPA., In addition, Respondents) shall provide copies of any such non-
privileged documents and information retained wider this Section at any time before expiration of
the six-year period at the written request of U.S. EPA.
If Respondents) assert a privilege in lieu of providing documents, they shall provide U.S. EPA
with the following: (1) the title of the document, record, or information; (2) the date of the
document,, record, or information; (3) the name and title of the author of the document, record, or
information; (4) the name and title of each addressee: and recipient; (5) a description of the contents
of the document, record, or information;, and (6) the privilege asserted by Respondents).
However, no documents, reports, or oilier information created or generated pursuant to the:
requirements of this Order shall be withheld on the grounds that they are privileged. .:
5.
All hazardous substances,, pollutants. or contaminants removed off-site pursuant to this Order for
treatment, storage or disposal shall be treated, stored,, or disposed of at a facility in compliance, as
determined by U.S. EPA, with the U.S. EPA, Revised Off-Site Rule., 40 C.F.R. § 300.440.

Respondents) shall perform all activities required pursuant: to this Order in accordance with all. the
requirements of all federal and slate laws and regulations. U.S. EPA has determined that the
activities contemplated by this Order are consistent with the National Contingency Plan ("NCP").
Except as provided in Section 121(e) of CERCLA and the NCP, no permit shall be required for
any portion of the activities conducted entirely on-site. Where any portion of the activities requires
a federal or slate: permit or approval, the Respondents) shall submit timely applications and take
all other actions necessary to obtain and to comply with all such permits or approvals.
This Order is not, and shall not be construed to be, a permit issued pursuant to any federal or state
statue or regulation.
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7.

If any incident, or change in Site conditions, during the activities conducted pursuant to this Order
causes or threatens to cause an additional release of hazardous substances from the Site or an
endangerment to the public health, welfare, or the environment, the Respondent(s) shall
immediately take all appropriate action to prevent, abate or minimize such release or endangerment
caused or threatened by the release. Respondents) shall also immediately notify the RPM or, in
the event, of his unavailability, shall notify the Regional Duty Officer,, Emergency Response
Branch, Region 5 at (312) 353-2318, of the incident or Site conditions. If Respondents) fail(s) to
respond, U.S. EPA may respond to the release or endangerment and reserves the right to recover
costs associated with that response.
Respondents) shall submit a written report to U.S. EPA within 7 business days after each release,
setting forth the events that occurred and the measures taken or to be taken to mitigate any release
or endangerment caused or threatened by the release and to prevent the recurrence of such a
release. Respondents) shall also comply with any other notification requirements, including those
in CERCLA Section 103, 42 U.S.C. § 9603, and Section 304 of the Emergency Planning and
Community Right-To-Know Act, 42 U.S.C. § 1 1 004.

The RPM. shall be responsible for overseeing line: implementation of this Order. The RPM
have the authority vested in an RPM by line NCP, including the authority to halt, conduct, or direct
any activities required by this Order, onto direct any other response action undertaken by
U.S. EPA or Respondent^) at the Site. Absence, of' the RPM from the Site shall not be cause: for
stoppage of work unless specifically directed by the 'RPM.,

vn. l!2M!H!!̂
Respondents) shall pay all oversight costs of the United States related to the Site that are not
inconsistent with the NCP.
U.S. EPA will send Respondent(s) a bill for "oversight costs'" on an annual basis. U.S. EPA's bill
will, include an Itemized Cost Summary. "Oversight costs"" are ill! costs, including,, but not limited
to,, direct and indirect costs,, that the United States incurs in reviewing or developing plans,, reports
and oilier items pursuant to this Order. "Oversight costs'1' shall also include nil costs, including
direct: and indirect costs, paid by the United States in connection with (lie Site:.
Respondents) shall, within 45 calendar days of receipt of a bill, remit a cashier's or certified check
for the amount of the bill made payable to the "Hazardous Substance Superfund," to the following
address::
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U.S. Environmental Protection Agency
Superfund Accounting
P.O. Box 70753
Chicago, Illinois 60673

Respondent(s) shall simultaneously transmit a copy of the check to the Director,, Superfund
Division, U.S. EPA Region- 5, 77 West Jackson Blvd., Chicago, Illinois, 60604-3590., Payments
shall be designated as "Response Costs » Sauget Area. 2 Site" and shall reference the payor('')s(')
name and address, the EPA site identification number (05XX/0558), and the docket number of this
Order,

In the event that any payment is not made within the deadlines described above, Respondent(s)
shall pay interest on the unpaid balance. Interest is established at the rate specified in Section
107(a) of CERCLA, 42 U.S.C. § 9607(a). The interest shall begin to accrue on the 45th day after
the Respondent's receipt of the bill. Interest shall accrue at the rate specified through the date of
the payment Payments of interest made under this paragraph shall be in addition, to swell other
remedies or sanctions available to the United States by virtue of RespondentQ(s)(') failure: to
make timely payments; under this Section.
If any dispute ova costs is resolved before payment is due, the: amount due will be adjusted as;
necessary. If 'lib:: dispute fa not resolved bdEbre payment Is due, Respondent(s) shall pay the full -
amount of the uncontested costs into ike Hazardous; Substance -Fund as specified above on or •*
before the due date"' Within the swan time period, Respondents) shall pay the full amount of the
coBtested costs into an interest-bearing escrow account. Respondents) shall simultaneously
transmit a copy of both checks to the RPM. Respondents) shall ensure that the prevailing party or
parties; In the dispute shall receive the amount upon which they prevailed from the: escrow funds
plus interest within 20 calendar days after the dispute is resolved.

VIII.
The parties to this Order shall attempt to resolve, expeditiously and informally, any disagreements
concerning this Order.
If the Respondents) objects) to any U.S. EPA action taken pursuant to this Order,, including
billings for costs, the Respondents) shall notify U.S. EPA in writing of its (their) objections)
within 14 calendar days of such action, unless the objections) has (have) been iBlbnBally resolved.
"This written notice shall include a statement of the issues in dispute,, the relevant facts upon which
the dispute is based, aill factual data,, analysis or opnuon supporting Respondent^ )s( ') position, and
all supporting documentation on which the Respondents) rely (hereinafter the "Statement of
Position")..
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U.S. EPA and Respondents) shall within 15 calendar days of U.S. EPA's receipt of the
Respondent(')(s)(') Statement of Position, attempt to resolve the dispute through formal
negotiations (Negotiation Period), The Negotiation Period may be extended at the sole discretion
of U.S. EPA. U.S. EPA's decision regarding an extension of the Negotiation Period shall not
constitute a U.S. EPA action subject to dispute resolution or a final Agency action giving rise to
judicial review.
An administrative record of 'any dispute under this Section shall be maintained by U.S. EPA, The
record shall include the 'written notification of such dispute, and the Statement of Position served
pursuant to the preceding paragraph.
Any agreement reached by the parties pursuant to this Section shall be in writing, signed by all
parties, and shall upon the signature by the parlies ,,be incorporated into and become an enforceable
element of this Order. If the parties are unable to reach, an agreement within the Negotiation
Period,, the Director of the Superfund Division of Region 5, U.S. EPA will issue a written decision
on the dispute to the Respondents). The decision of U.S. EPA skill be incorporated into and
become an enforceable element of this Order upon Respondent' )(s;)(") receipt of the Division
Director"!* decision regarding the: dispute.
RespondentCXs)Q obligations under this Order shall not be tolled by submission of any objection
for (dispute resolution under this Section. Following resolution of lie dispute, as provided by (his
Section, Respondent(s) shall fulfill Hie requirement thai: was the subject of the: dispute: in
accordance with Ihe agreement reached or 'with U.S. EPA's decision,, whichever occurs. No U.S..

' EPA. decision made pursuant to this Section "shall constitute a final Agency action giving rise to
judicial, review,. .

Respondents) agree(s) to perform all requirements under this Order within the time limits
established under- this Order, unless the performance is delayed by a force, majeure. For 'purposes
of tills Order,, a force jnajeure. is; defined as any event arising from causes beyond the control of
Respondents) or of any entity controlled. by Respondents), including but not limited to its ((heir)
contractors and subcontractors, thai delays or prevents performance of any obligation under this
Order despite RespondentQ(s)(') best efforts to fulfill the obligation. Force majeure does not
include financial inability to complete: Ihe 'work, or increased cost of performance..
Respondents) shall notify U.S. EPA orally within 24 hours after Respondents) become aware of
any event that Respondents) contend(s) constitute a force majeure, and in writing within 7
calendar days after Respondents) become aware of any events which constitute a fiaEcejnajeure.
Such notice shall: identify Ihe event causing the delay or anticipated delay; estimate the:
anticipated length of delay, including necessary demobilization and re-mobilization; stale the
measures taken or to be taken to minimize the delay; and estimate the timetable for implementation
of the measures. Respondents) shall take all reasonable measures to avoid and minimize the
delays.. Failure to comply with the notice: provision of this Section shall be grounds for U.S. EPA
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to deny Respondent(s) an extension of time for performance. Respondent(s) shall, have the burden.
of demonstrating by a preponderance of the evidence that the event: is a. force rnajeure, that the
delay is warranted under the circumstances, and that best efforts were exercised to avoid and
mitigate the effects of the delay.

If U.S. EPA determines a delay in performance of a requirement under this Order is or was
attributable to a force majeure, the tune period for performance of that requirement shall be
extended as deemed necessary by U.S. EPA. Such an extension shall not alter Respondent O)s(')
obligation to perform or complete other tasks required by the Order which are not directly affected
by the force rnajeure.

X.
For each, calendar day, or portion thereof, that Respondent(s) fail(s) to fully perform any
'requirement of this Order in accordance with the schedule established pursuant to this Order.,
Respondents) shall be liable as follows:

DssJbZ
Failure to Submit $1,000/Day $2,500/Day
a Draft
Support Sampling Plan,,
or RI/FS Report
Failure to Submit $l,000/Day $2,500/Day
a revised
Support Sampling Plan,
or RI/FS Report
Failure to Submit $500/Day $1,000/Day
a Data. Report:
Late Submitted of $250/Day . $500/Day
Progress Reports
cur Other
Miscellaneous
Repotts/Submittals
Failure to Meet any $250/Day $500/Day
Scheduled Deadl ine
in the Order
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Upon receipt of written demand by U.S. EPA, Respondent(s) shall make payment, to U.S. EPA
within 20 calendar days and interest, shall accrue on late payments in accordance with Section VII
of this Order (Reimbursement of Costs).
Even if violations are simultaneous, separate penalties shall accrue for separate: violations of this
Order. Penalties accrue and are assessed per violation per day. Penalties shall accrue regardless of
whether U.S. EPA has notified Respondent(s) of a. violation or act of noncompliance. The
payment of penalties shall not alter in any 'way Respondent(')(s)(l) obligation(s) to complete the
performance of the work required under this Order.. Stipulated penalties shall accrue, but need not
be paid, during any dispute resolution period concerning the particular penalties at issue. If
Respondents) prcvail(s) upon resolution, Respondents) shall pay only such penalties as the
resolution requires. In its unreviewable discretioa,_U.S.. EPA may waive its rights to demand all or
a portion of the stipulated penalties due under this Section.
The stipulated penalties set forth above shall not be the sole or exclusive remedy for 'violations of
this Order., 'Violation of any provision of this Order may subject. Respondents) to civil penalties of
up to twenty-seven thousand five hundred dollars ($27,500) per violation per day, HLS provided in
Section 11 06(b)( I) -of CERCLA, 42 U.S.C. § '96()6(b)(;i)., Respondents) may also be subject to
punitive damages in. tm amount up to three times the amount of any coat incurred by the United
Stales as at remit of such violation, as provided in Section 107(c)(3) of GERCLA, 42 U.S.C.
§ 9607(c)(3)., Should Respondent(s) violate this Order or any portion hereof U.S.. EPA may carry
out the required actions unilaterally, pursuant to Section 104 of CERCLA, 42 U.S.C. § 9604,
and/or may-seek judicial enforcement of this Order pursuant to Section 106 of CERCLA, 42
U.S.C. §9606.

XL B£§£B£AXIQIi£E£IfiSXS
Except as specifically provided in. this Order,, nothing herein shall limit the power and authority of
•U.S. EPA or the United States to take, direct,, or order all actions necessary to protoct public health,,
welfare, or the environment or to prevent, abate, or minimize an actual or threatened release of
hazardous substances,, pollutants or contaminants:,, or hazardous or solid waste on,, at, or from the
Site. Further, nothing herein shall prevent U.S.. EPA from seeking legal or equitable relief to
enforce the terms of mis Order. U.S. EP'A also reserves the right to take any other legal, or
equitable fiction as it deems appropriate and necessary, or to require line Respondents) in the future
to perform additional activities pursuant to CERCLA or any other applicable law.

XII.,
By issiuajn.ee of this Order, the United States and U.S. EPA assume no liability for injuries or
damages to persons or property resulting from any acts or omissions of Respondents). The United
States or U.S. EPA. shall not be a party or be held out as a party to any contract entered into by the
Respondents) or its (their) directors,, officers., employees, agents, successors, representatives,,
assigns, contractors, or consultants in carrying out activities pursuant to this Order.



2 1

Except as expressly provided in Section XIII (Covenant Not to Sue), nothing in this Order
constitutes a satisfaction of or release from, any claim or cause of action against the Respondent(s)
or any person not a party to this Order, for any liability such person may have under CERCLA,
other statutes, or the common lav/, including but not limited to any claims of the United States for
costs, damages and interest under Sections 106(a) or 107(a) of CERCLA, 42 U.S.C. §§ 9606(a),
9607(a). Nothing in this Order prevents claims or causes of actions from being asserted and/or
pursued against the United States for activities that would subject it to liability under 42 U.S.C.
§ 9607.
This Order does not constitute a preauth.oriza.tion of funds under Section 1 1 l(a)(2) of CERCLA,
42 U.S.C. § 961 l(a)(2). The Respondeiit(s) waive(s) any claim to payment under Sections 106(b),
1 1 1, and 1 12 of CERCIA, 42 U.S.C. §§ 9606(1)), 961 1,'and 9612, against the United States or the
Hazardous Substance Superfund arising out of any, action performed under this Order.
No action or decision by U.S. EPA pursuant to this Order shall give rise to any right to judicial
review except as set forth in Section 113(h) of CERCLA, 42 U.S.C, § 961 3(h).

Except as otherwise specifically provided in this; Order,, upon issuance of the U.S. EPA notice :•
referred to in Section XVH (Notice of Completion), U.S. EPA covenants not to sue Respondents) ::
for judicial imposition of damages or civil penalties or to take adininistrative ii.c1ti.on against :
Respondents) for any failure to perform actions agreed to in this Order excerpt as otherwise :•:
reserved herein. . •
This Order does not address past: response costs incurred at the Sauget Area 2 Site and U.S. EFA
reserves its light: to sue or to take administrative action against Respondents) and other potentially
responsible parties under Section I07(a) of CERCLA, 42 U.S.C. § 9607(a), for recovery of past
response costs incurred by the United States in connection with this action or this Order
Except as otherwise specifically provided in this Order, Ln consideration and upon
RespondentCX') payment of the oversight costs specified in Section V][][][ of this Order, U.S. EPA
covenants not to sue or to lake administrative action against Respondents) under Section 107(a) of
CERCLA, 42 U.S.C. § 9607(a), for recovery of oversight costs incurred by the United States in
connection with this Order. This covenant not to sue shall take effect upon the receipt: by
U.S. EPA of the payments required by Section VII (Reimbursement of Costs).
This covenant not to sue is conditioned 'upon the complete mid satisfactory performance by
Respondents) of (its/their) obligations under this Order.. This covenant not to sue extends only to
the Respondents) and does not extend to any other person.
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XIV,.
With regard to claims for 'Contribution against Respondents) for matters addressed in this Order.,
the Parties hereto agree that the Respondents) is (are) entitled to protection from contribution
actions or claims to the extent provided by Sections 1 13(f)(2) and 122(hi)(4) of CERCLA, 42
U.S.C. §§ 9613(f)(2) and 9622(h)(4). In the event a Respondent expressly withdraws from or is
formally removed from the Sauget Area 2 Sites Group, such Respondent will not receive
contribution protection under this Order for matters under this Order not addressed and paid for
during its membership in the Group.
Nothing in this Order precludes parties from asserting any claims, causes of action or demands
against any persons not parties to this Girder for indemnification, contribution, or cost recovery.

XV.
Respondents) agree(s) to indemnify, save and hold harmless the United States, its officials,, agents.,
contractors;, subcontractor:;,, employees and representatives from any and all claims or causes of
action: (a) arising from,, or on account of,, acts or omissions of Respondent(s) and
Res|XH:ident(^
receivers, trustees, successors or assigns,, in carrying out actions pursuant to this Order;, and (b) for
damages or reimbursement arising from or on account of 'any contract, apeaxLCint, or arrangement
between (my one or more of) Respondent(s), and any persons for pei'l:ari:n!iiK:e of work on or
relating to die Site,, including claims on account of construction delays. Nothing in this Order,,
however,, requires indemnification by Respondents) for any claim or cause of action against the
United Slates based on negligent,, f raudulent or criminal action, taken solely and directly by
U.S. EF'A or its officials, agents,, contractors, subcontractors, employees and representatives (not
including oversight or approval of plans or activities of the Respondent^)).

xvi.
Except as otherwise specified in Section V.,2 (Work To Be-Performed), if any party believes
modifications to any plan or schedule are necessary during the course of this project, they shall.
conduct. informal discussions regarding such modifications with the other parties. Any agreed-
upon modifications to any plan oir schedule sbiili IK: mcrnoidailiized Ln wdting williin 7 business;
days; however, the effective date of the modification shall be the date of the RPM's oral direction.
Any other requirements of this Order may be modified in writing by mutual agreement of the
parlies.. Any modification to this Order shall be incorporated into and made an enforceable part of
this Order.
If Respondent(s) seek permission to deviate from 'any approved plan or schedule,
R.espo:ndent(")(s)(<;) Project Coordinator shall submit a written request to U.S. EPA for approval
outlinuig the proposed modification and its; batsis.
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No informal advice, guidance, suggestion, or comment by U.S. EPA regarding reports,, plans,
specifications,, schedules, or any other writing submitted by the Respondent(s) shall relieve
Respondents) of their obligations to obtain such fonrnal approval as may be required by this Order,
and to comply with all requirements of this Order unless it is formally modified.

XVIL
When U.S. EPA determines that all 'work has been fully performed in accordance with this Order,,
except for certain continuing obligations required by this Order (e.g., record retention, payment of
costs), U.S. EPA will provide 'written notice to the Respondent(s). Such notice will be given not
before the public comment period for the Proposed Plan has closed...

XVm.

Any notices, documents, information, reports, plans, approvals., disapprovals, or other
correspondence required 'to be submitted from one party to another under this Order, shall, be
deemed submitted either when hand-delivered or as of the date of 'receipt by certified mail/return
receipt requested, expires:; mail,, or facsimile,

Submissions to Respondent(s) shall be addressed to:;
Mr. Steven D. Smith, Project Coordinator
Solatia Inc.
575 Maryville Centre Drive •
P.O. Box 66760
SL Louis, MO 63 141
With copies to:
Linda W. Tape
Thompson. Cobura LLP
One Firstar Plaza
St. Louis, MO 63 101
Submissions to U.S.. EPA shall be addressed to::
Michael McAteer
U.S. EPA -Regions
77 West Jacksoa Boulevard (SR-6.1)
Chicago, Illinois 60604-3590
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With copies to:

Thomas J. Martin
Associate Regional Counsel
U.S. EPA -Region 5
77 West. Jackson Boulevard (C-14J)
Chicago, Illinois 606064-3590

Submissions to Illinois shall be addressed to:
Candy Morin
Illinois Environmental Protection Agency
Remedial Project Management Section
Division of Land Pollution Control '
1021 N. Grand Avenue E.
P.O. Box 19276
Springfield, Illinois 62794-9276

XIX.
If a court issues an order that iinvalidaljes any provision of this Order or finds that
Respondent(s) have sufficient cause not to comply with, one or more provisions of this
Order, Respondents) shall remain bound to comply with all provisions of this Order not
invalidated by- the court's order. •• •

XX.
This Order shall be effective upon signature by the Director, Superfund Division,, U.S. EPA
RegionS.
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IN THE MATTER OF:

SAIJGET AREA 2 SITE
SAUC ET AND CAHOKIA, ILLINOIS

SIGNATORIES
This Agreement shall be executed by the Respondents in multiple counterparts, each of
which shall, be deemed an original, but all of which shall constitute one and the same
instrument. Each undersigned representative of a signatory to this Administrative Order on
Consent certifies that he or she is fully authorized to enter into the terms and conditions of
this Order and to bind such signatory, its directors, officers, employees, agents, successors
and assigns, to this document.

Agreed this 17th day of November, 2000

0By: '" "
/./ T. M. Milton
Major Projects Manager

Exxon Mobil Corporation '
3225 Gallows Road
Fairfex, VA 22037
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IN THE MATTER OF:

SAUGET AREA. 2 SITE -
SAUGET AND CAHOKIA, ILLINOIS

SIGNAIQBIES

This Agreement shall be executed by the Respondents in multiple counterparts, each of
•which shall be deemed an original, but all of 'which shall constitute one and the same:
instrument. Each undersigned representative .of a signatory to this Administrative Order on
Consent certifies that he or she is fully authorized to enter into the terms and conditions of
this Order and to bind such signatory, its directors, officers, employees., agents, successors
and assigns, to this document.

Agreed this J - d a y of jfl^ 2000

"<J
0

R:r: Peavey Company, a division of ConAgra, Inc.
One ConAgra Drive
Omaha, ME 6810:2
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IN THE MATTER OF;

SAUGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS

Tlus Agreement shall, be executed by the Respondents in multiple counterparts, each of
which, shall be deemed an original, but all of which shall constitute one and the same
instrument Each undersigned representative of a signatory to this Administrative Order on
Consent: certifies that he or she is fully authorized to enter into the terms and conditions of
this Order and to bind, such signatory, its directors, officers, employees., agents, successors
and assigns, to this document:, '

Agreed this

Par: OanAgra* Inc. ^
One GcnAgra Drive
Onaha, NE 68102
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IN THE MATTER OF:
SA.UGET AREA 2 SITE
SAUGET AND CAHOKIA, 1LLIN OIS

SIGHAIQBIES
This Agreement shall be executed by the Respondents in multiple counterparts, each of
which shall be deemed an original., but all of which shall constitute one and the same
instrument. Each undersigned representative of a signatory to this Administrative Order on
Consent certifies that he or she is fully authorized to enter into the tenns and. conditions of
this Order and to bind such signatory, its directors, officers, employees, agents, successors
and assigns., to this document. ^

Agreed this _20_th day of NO..V.* _ , 2000
F 0 R. : Am e r i c a n Z i n c „ L e a d a n d S m e 1 t i n g C o m p a n y ; Am e r i c a n Z i n c

C o m p a n y ; G o 1 d F I e 1 d s Am e r i c a n C o r p o r a t i o n :; ( p r e d e c e s s o r sto Blue Tee/./Cprp.) and- Blue Tee Corp.,
Special Counsel to Hue Tee Corp .
T e r r an c e G i 1 e o F a y e „ E s q ..
Babst , Calland, Clements & Zomnir, P.C
1 North "Maple "Avenue"
Greensburg, PA 1560 1
Phone: : 724 -837 -622 : 1 . '
Fax:: 724-837-097 1E-mail: tfaye@westo l . com
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IN THE MATTER OF:
SAUGET AREA 2 SITESAUGET AND CAHOKIA, ILLINOISADMINISTRATIVE ORDER ON CONSENT

SIGJNATQRIE§
Each undersigned representative of a signatory to this Administrative Order on Consent
certifies that he or she is fully authorized to enter into the terms and conditions of this
Order and to bind such signatory, its directors, officers, employees, agents, successors and
assigns, to this document.

Agreed this _17_ day of _Noyernber_, 2000

FOR: _CEBBO_CQEEER1RODIICJS_£Q..
Location Address: _3000^1ississj.2T2i_A.ve_

Saueet Illinois 62206

Mailing Address:
St. Louis. Missouri 63 166-6800



IN THE MATTER OF:

SAUGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS

SlfiNAlOJRIES
This Agreement shall be executed by the Respondents in multiple counterparts, each of which
shall, be: deemed an original, but all of which shall constitute curie and the same Instrument. Each
undersigned representative of a signatory to this Administrative Older on Consent certifies that
he or she is fully authorized to enter into the tennis and conditions of this Order and to bind such
signatory, its directors,, officers, employees, agents, successors and assigns, to this document,

Agreed this ...11_ day of .W îL...., 2000

Pharmacia Corporation, formerly known as Monsanto Company

Name: Michael R. Fbxesman
Title: Resident, Solatia Management
Company, be.,, Agent for Solutia
Inc., Attpmey-in-Fact for Pharmacia
Corporation

- 1 -



IN THE MATTER OF:

SAUGET AREA. 2 SITE
SAUGET AND CAHOKIA, ILLINOIS

SIGNATQBXE3
This Agreement shall be executed by the Respondents in multiple counterparts, each of which
shall be deemed an original, but all of which shall constitute one and the same instrument.. Each
undersigned representative of a signatory to this Administrative Order on Consent, certifies that
he or she is fully authorized to enter into the terms and conditions of this Order and to bind such
signatory, its directors, officers, employees, agents, successors and assigns, to this document.

Agreed this JL!_ day of J^L:...., 2000

Inc.

By:
'Manic: Michael R. Foresman
Title: President, Solutia Management
Company, ][IK:.,,, Agent for Solutia

' "



IN THE MATTER OF:

SAUGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS
ADMINISTRATIVE ORDER ON CONSENT

Each undersigned representative of a signatory to this Administrative Order on Consent certifies that
he or she is fully authorized to eater into the terms and conditions of this Order and to bind such
signatory, its directors, officers, employees, agents, successors and assigns, to this document.

Agreed this .11!*... day ofVav. __ , 2000

FOR: .. Union Electric_Canr\any
(company name)

Senior Vice President
Title: Amepen Servi ent for Union Electric)

1901 Chouteau Avenue
St. Louis, MO 63103

- 2 -
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IN THE MATTER OF:
SAUGET AREA 2 SITE
SAUGET AND CAHOIOA, ILLINOIS

SIGNATOJMES
This Agreement shall be executed by the Respondents in multiple counterparts,
each of which shall be deemed an original, but all of which shall constitute one
and the same instrument. Each undersigned representative of a signatory to this
Administrative Oder on Consent certifies that he or she is fully authorized to
enter into the terms and. conditions of this Order and to bind such signatory, its
directors, officers, employees,, agents, successors and assigns, to this document,

Agreed this 17 th day of November,, 2000

7
Vice President - Product Supply,, Ethyl Corporation

. for EtiiyiCorjioration,
..,. and

330 South Fourth Street
Richmond,, Virginia 23 2 1 9



IN THE MATTER OF:

SAUGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS
ADMINISTRATIVE ORDER ON CONSENT

Each undersigned representative of a signatory to this Administrative Order on Consent: certifies
that he or she is fully authorized to enter into the tenrns and conditions of this Order and to bind
such signatory, its directors, officers,, employees, agents, successors and assigns., to this document.

Agreed this 17th day of November, 2000

BY:
•'Jack Dowden

FOR: CHEMICAL WASTE MANAGEMENT. INC.
Title:: Midwest Area Director, Closed Site Management Program

Address: Waste Management, Inc.
720 Butterfield Road
Lombard, IL 60148
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IN THE MATTER OF:

SAUGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS

SIGJSATORIES.
This Agreement shall be executed by the Respondents in multiple counterparts, each of
which shall be deemed an original, but all of'which shall constitute one and the same
instrument. Each undersigned representative of a signatory to this Administrative Order on
Consent certifies that: he or she is fully authorized to enter into the terms and conditions of
this Order and to bind such signatory, its directors, officers, employees, agents, successors
and assigns, to this document.

.,!<
Agreed this<S_0_!day ofAfeuI*̂ , 2000

Eagle Marine Industries., Inc. (formerly Note Dame Fleeting and Towing, Inc. and -which
meirged;Hiritb Riverport Terminal and Fleeting, Inc.)

Richard D. Burke



IN THE MATTER OF:

SAUGET AREA 2 SITE
SATJGET AND CAHOKIA, ILLINOIS

SIGNATORIES

This Agreement shall be executed by the Respondents in multiple: counterparts, each of which
shall be deemed an original, but all of which shall constitute one and the same instrument. Each
undersigned representative: of a signatory to this Administrative Order on Consent certifies that
he or she is fully authorized to enter into the terms and conditions oflthis; Orderr and to bind such
signatory, its directors, officers, employees, agents, successors and assigns, to this document.

Agreed this J'.j!_ day of/^W^i 2000

By.......
CYPRUS AMAX MINERALS CORPORATION
PHELPS DODGE CORPORATION



IN THE MATTER OF:

SAIJGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS

SIGNATORIES
This Agreement shall be executed by the Respondents in multiple counterparts, each of which shall
be deemed an original, but all of which shall constitute one and the same instrument. Each
undersigned representative of a signatory to this Administrative Order on Consent certifies that he
or she is fully authorized to enter into the terms and conditions of this Order and to bind such
signatory, its directors, officers, employees, agents, successors and assigns, to this document.

Agreed this _ £ r . day of zjwjxs, 2000

BFI Waste Systeriis of l;K>rth America, Inc.
Title: Manager, CERCLA Activities
Address: Steve Doss

C/b Allied Waste Industries, Inc.
15880 N. Gieenway-Hayden Loop
Scottsdale, AZ 85260."

- 1 -



IK THE MATTER OF:

SAUGET AREA 2 SITE
S AUGET AND C AHOKIA,. ILLINOIS

Each undersigned representative of a signatory to this Administrative Order on Consent
certifies that he or she is fully authorized to enter into the terms arul conditions of this Order
and to bind such signatory,, its directors, officers, employees, agents,, successors and assigns, to
this document.

Agreed this ..£.. ..:.,. 2000
The Pillsbury Company.9^-

SO ORDERED AND

BY:
William E.MUXIO, Din
Superfund Di\

vlronxnental Protection Agency



IN THE MATTER OF:

SAUGET AREA 2 SITE
SAUGET AND CAHOKIA, ILLINOIS

IT IS SO ORDERED AND AGREED

William E . MunoH îrector
Superfimd Division
United States Environmental Protection Agency
Region 5



ATTACHMENTA

SAUGET AREA 2 SITE
SAUGET AND CAHOKLA, ILLINOIS

ADMIN1STRAHVE ORDER ON CONSENT
American Zinc, Lead and Smelting Company •
American Zinc Company
Cyprus Amax Minerals Company (successor to Amax Zinc)
Phelps Dodge Corporation
Gold Fields American Corporation
Blue Tee Corp.
Union Electric d/b/a AmerenUE •
BFI Waste Systems of North America, Inc.
Ceno Copper Products Co.
Chemical Waste Management, Inc.
ConAgra, Inc.
Eagle Marine Industries;,, Inc. (formerly known as Notre Dame
Fleeting and Towing Inc.,, and which merged with Riverpoit Terminal iun.d
Fleeting Inc.)

Edwin Cooper Corporation.
Ethyl Corporation

.• Ethyl Petroleum Additives, line,.
Exxon Mobil Corporation
PhEUTaacia CocipaniltkHi,, ibnniedy knowiiL as Monsanlto Company
Peavey Company, a division-Qf ConAgra, Inc.
Pillsbury Company
Sohilia lac,



AHACHMENT_g

SCOPE OF WORK FOR
STREAMLINED REMEDIAL E^VESTIGATION AND FEASffllLITY STUDY

AT
SAUGET AREA. 2 SITE

SAUGET AND CAHOKIA, ILLINOIS

The purpose of this Scope of Work (SOW) is to set forth, requirements for the preparation of
a streamlined Remedial Investigation and Feasibility Study'(RI/FS). The Rl shall evaluate the
nature and extent of contamination resulting from the disposal/deposition of contaminants in
the Sauget Area 2 Site (Sites O, P, Q, R and S) and also assess the risk from this
contamination on human health and the environment. The FS Report: shall evaluate alternatives
for addressing the impact: to human health and/or the environment from the contamination at
the Sauget Area 2 Site,, The RI and FS Reports shall be conducted., at a minimum,, consistent
wiJth the "Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA" (U.S. EPA, Office of •Emergency and Remedial Response:, October 198.8) and any
other guidance that U.S. ERA uses in conducting; a RI/FS, as; well as any additional
rexniixements in the Administrative Order, (Any such guidance evolving; or published during
the conduct of the RI/FS will be provided to the Respondents al: a reasonable tee frame prior
to the due date for submittal of appropriate: interim, or final deliverable® identified iiri. this '
SOW),, The Respondents shall Ikrnish all pcrsonnd, materials,, aiiud services wccssaxy fox, or
incidental to, performing the RI/FS at fee Saugelt Area 2 Site, except; as otherwise specified
herein,
At the completion of the RI/FS, U.S. EPA will be responsible for the selection of a Site
remedy and will, document this selection in a E.ecord of D'ecision (ROD1). The remedial.! action
selected by U.S. EPA will meet the cleanup standards specified in CERCLA Section 121.
That is, the selected remedial action will be protective of human health and the environment,!
will Ix; in compliance with,, or include a waiver of, applicable or relevant: and appropriate
requirements of other Haws, will be cost-effective, will, utilize permanent solutions and
alternative treatment technologies or resource recovery technologies, to the maximum extent
practicable, and will address the statutory preference for treatment as a principal element. The
final RI/FS reports, as adopted by U.S. EPA, and the risk evaluation/assessment will, with the
administrative record, form the basis for the selection of the Site's remedy and will provide the
information necessary to support the development of the ROD,
As specified in CERCLA Section 104(a)(l), as amended by SARA, U.S. EPA will provide

11/17/20001



oversight: of the Respondents' activities throughout the RI/FS, including all field sampling
activities. The Respondents will support U.S. EPA's initiation and conduct of activities related
to the implementation of oversight activities.
SCOPE:
The tasks to be completed as part of this RI/FS are:
Task 1. RI/FS Support Sampling Plan
Task 2, Remedial Investigation
Task 3. RI/FS Report
Task 4. Progress Reports

WithLa 90 calendar days of the effective: (date of the Administrative Order, Respondents shall
submit a Sampling Plan to U.S. EPA and Illinois EPA that addresses all data acquisition
activities. The objective of this RI/FS support sampling is to further determine the extent of
contamination at the Site beyond that already identified by previous site investigations;,, The
plan skill contain a description of 'equipment specifications, required analyses,, sample types,,
and sample locations aicid frequency . The plain shall address specific hydxologic,
hydrogeologic, and air transport characterization methods including, but not limited to,
geologic mapping, geophysics, field screening,, drilling; and well, installation,, :l!l.ow
determination, and so^wateT/sediment/waste sampling to determine extent of contamination.
Respondents shall, identify the data requirements of specific remedial technologies (thai: may be
necessity to evaluate remedial, activities in ithe EI/FS and the Respondents shall, provide a
schedule stating when events will take place and when deliverables will be submitted.
The RI/FS Support Sampling Plan shall include the following information:

A. jSiie
A brief summary of the Site location, general Site physiography, hydrology and
geology shall be included. A summary description of the data already available shall be
included which will toigbliglil: the airea.s of known contamktaJtion and the levels detected.
Tables shall be Lacluded to display ithe minimum and maximum, levels of detected!

across, ithe Site,.
B.
Respondents shall make an analysis of the currently available data to determine the

2



areas of the Site which require additional data in order to define the extent of
contamination for purposes of implementing a remedial action. A description of the
number, types, and locations of additional samples to be collected shall be included in
this section of the sampling plan.

Descriptions of the following activities shall also be included:
i . Waste_Charactenzation

Respondents shall include a program for characterizing the waste
materials at the Site. This shall include an analysis of current
information/data on past disposal practices at the Site. For buried
wastes, test pits/trenches and deep soil borings shall be proposed in the
plan to determine waste depths and volume and to determine the extent
of cover over fill areas when such information is not already known.
Soil gas surveys shall alsolbe proposed for the areas on and around fill
areas of the site. Geophysical characterization methods, such as ground
penetrating radar or magnetometry, to further delineate potential "hot
spot" dram removal areas shall also be included.

i i,

The plan shall include the method.® to evaluate line dqgree of hazard, the
mobility of pollutants, discharges/recharge areas,, regional and local flow
direction and quality , and local uses of groundwater. The plan shall also
develop a strategy for determining horizontal and vertical distribution of
contaminants and maty include other hydraulic tests; such as; slug tests,,
and grain size analysis tto assist In determining future potential
remediation, options 'tofeire such information has not: already been
obtained. Upgradient sample:; shall be included in the: plan.,

Respondents shall include a program to determine the extent: of
contamination of surface and subsurface soils at the Site. The plan shall
also require sediment sampling in the Mississippi. River bed,, with UK:
results of this sampling; being considered in the Human Health and
Ecological! Risk Assessments .
Samples of leacbate, if any,, from the areas described as rill shall also be
collected.



Respondents shall include procedures for sampling of surface water in
the Mississippi River (adjacent to the sites and downstream of the sites,
with the results of this sampling being considered in the Human Health
and Ecological Risk Assessments.

v- Airjnvestigation
Respondents snail include a program to determine: the extent: of
atmospheric contamination -from the various source areas at the Site.
The program shall address the tendency of the substances identified
through the waste characterization to enter the atmosphere, local wind
patterns, and the degree of hazard.

vi. Ecoj^gicaLAssegsjaent
Respondents shall include a-,plan for collecting data, for the purpose of
assessing the impact, if any, to aquatic and terrestrial ecosystems within
and adjacent to the Sauget Area 2 Site,, including within the Mississippi
River, as a result of the disposal!, release and migration of contaminants.
The: plain shall include a. description of the ecosystems affected,, an '
evaluation of toxicity, an assessment: of endpoint organisms, and the
exposure pathways . The plan shall also include a description of any
toxicity testing or trapping to be: included as part of the assrcssoient. The
ecological assessment shall be conducted in accordance with U..S. EPA.
guidance,,

; 1997; EPA 340-R-97-006).
vii.
Respondents shall include a program for any pilot test(s) necessary to
determine the iinplemenlability and effectiveitKSSEi of tcctmologiies where
sufficient inlbnnation is not otherwise available.

Ejespondeats ;shall mclude a description of the depths of sampling, parameter!) to be
aBaly;ml, equipment to be used,, dî ontaicaLnation procedures to be followed,, sample
icpaLity assurance, data quality objectives and sample immgement: procedures to be:
utilizied in the field. All sampling and analyses perfonned shall conform to U.S. EPA
direction, approval, and guidance regarding sampling,, quality assurance/qtujity <DDntrol
("QA/QC"), data validation,, and chain of custody procedures. Respondents shall



ensure that the laboratory used to perform the analyses participates in a QA/QC
program that complies with U.S. EPA guidance.

Upon request by U.S. EPA, Respondents shall have such a laboratory analyze: samples
submitted by U.S. EPA for quality assurance monitoring. Respondents shall provide to
U.S. EPA the QA/QC procedures followed by all sampling teams and laboratories
performing data, collection and/or analysis. Respondents shall also ensure provision of
analytical tracking information consistent with 'OSWER Directive No, 9240. 0-2B,

Upon, request by U.S. EPA, Respondents shall allow U.S. EPA. or ills authorized
representatives to take split and/or duplicate samples of any samples collected by
Respondents or their contractors or agents, Respondents shall notify U.S. EPA not less
than 10 business days in advance of any sample collection activity,, U.S. EPA. shall
have the right to take any additional samples that it deems necessary.

Respondents shall prepare a Site safely plan which is designed to protect on-site
personnel, area residents and nearby workers from physical, chemical and all other
hazards posed by this sampling event,. UK: safely pilau shall develop the performance
levels and criteria necessary to address me: following areas:

ii

... General requirements

... Levels of protection

.... Safe work practices and safe guards

.... Medical surveillance •
Personal and environmental air monitoring
Personal hygiene

... Decontamination - personal and equipment

... Site work zones
Contaminant control

.._ Contingency and emergency planning (including response to fires/explosions)
Logs,, reports and record keeping

The safety plan shall,, at a. minimum, follow U.S. EPA guidance document jSlaiidard
3Berating_Safe£y_Quic!es (Publication 9285.1-03, PB92-963414, lane 1992). and all.
OSHA requirements as outlined in 29 C.F.R. Part 1910.



E. Schedule
Respondents shall include a schedule which identifies liming for initiation and
completion of all tasks to be completed as part of this Rl/'FS Support Sampling Plan,

Respondents s'hail conduct the Remedial Investigation according to the U.S. EPA approved.
Sampling Plan and schedule. Respondents shall coordinate activities with U.S. EPA's
Remedial Project Manager (RPM). Respondents shall provide the RPM with all laboratory
data.

lAMJ!i.J&^^
Within 12 months of the collection of the last field sample as part of the Remedial Investigation
(Task 2) (as designated by 'the U.S. EPA KPM), Respondents shall submit to U.S., EPA for
approval a draft: RI/FS report addressing all of the Sauget Area 2 Site.. The RI/FS shall be
consistent with the administrative; order and this SOW., The RI/FS report shall be completed in
accordance: with the following requirements:
][ Executive Summary
2 Site Characterization

2.1 Site Desq^tiona^ Background
2.1.1 Site Location and Physical Setting
2.1.2 Present and Past Facility Operations and Disposal Practices
2.1 .2 Geology/Hydrology/Hydrogeology
2.11 .3 Current and past groundwater usage in. the site area
2.1.4 Surrounding Land Use and Populations.
2 . 1. .. 5 Sensitive Ecosy stems
2 . 1 .6 Meteorology/Climatology

2.2 Groundwater Fate and Transport
Contaminant Characteristics
Groundwater Fate; and Transport Processes
Groundwater Contaminant Migration Trends
Groundwater Modeling



2.3 Previous Removal/Remedial Actions
2.4 Souxce, Nature, and Extent of Contamination
2.5 Analytical Data
2.6 Human Health Risk Assessment
2.7 Ecological Risk Assessment

3 Identification of Remedial Action Objectives
3.1 Determination of Remedial Action Scope
3.2 Determination of Remedial Action Schedule
3.3 Identification of and Compliance' with ARARs

4 Identification, and Analysis of Remedial Action Alternatives
5 Detailed Analysis of Alternatives

5.1 Effectiveness
5., 1., 1 Overall Protection of Public Health'

and the Environment
5.1.2 Compliance with ARARs and Other Criteria,

Advisories,, and Guidance
5.1.3 Long-Term Effectiveness and -Permanence
5.1 .4 Reduction of Toxicity. Mobility, or Volume

Through'Treatment
5.1 .5 Short-Idem Effectiveness

5.2 Iinplementability
5.2.1 Technical Feasibility'
5.2.2 Administrative Feasibility
5.2.3 Availability of Services and Materials
5.2.4 Slate ami Community Acceptance

5.3 Cost
5.3. 1 Direct Capital Costs
5.3.2 Indirect Capital Costs
5.3.3 Long-Term Operation and Maintenance

6 Comparative Analysis of Remedial Action Alternatives~
7 Schedule for RI/FS Report Submission



E!/F§jQyt!inei

The Executive Summary shall provide a general overview of the contents of the RI/FS
report. It shall contain a brief discussion of the Site and the current and/or potential
threat posed by conditions at the Site.

The RI/FS report shall summarize available data on the physical, demographic, and
other characteristics of the Site and the surrounding areas. Specific topics which shall
be addressed in the site characterization are detailed below. The site characterization
shall concentrate on those characteristics necessary to evatluate and select an appropriate
remedy.
2.1 Site Description and Background
The site description includes current and historical information. The following types of
information. shaU be included, where available: and -as appropriate, to the site-
specific conditions and the scope: of the remedial action.

2.. 1 , 1 Site Location and Physical Setting;
2,1,2 Present and Past Facility Operations and Disposal Practices
2.1.2 Geology/Hydrology/Hydrogeology
2.1 .3 Current and. past groundwater usage in. the site area
2.1 .4 Surrounding Land Use and Populations
2.1.5 Sensitive! Ecosystems ;

• 2. 1 .6 Meteorology/Climatology
2.2 Groundwater Fate and Transport

CoDtaminant 'Characteristics
Groundwater Fate and Transport. Processes
Groundwater Contaminant Migration Trends
Groundwater Modeling

2.3 Previous Removal Actions
The site characterization section shall also describe: any previous removal and remedial



actions at the Site. Previous information, if relevant, shall be organized as follows:

* The scope and objectives of the previous removal action(s)
* The amount of time spent on the previous removal action(s)
* The nature and extent: of hazardous substances, pollutants, or contaminants
treated or controlled during the previous removal action(s) (including all
monitoring conducted)

* The technologies used and/or treatment levels used for the previous removal
action(s).

2.4 Source, Nature and Extent: of Contamination
This section shall summarize the available site characterization data for the Sauget Area
2 Site, including the locations of the hazardous substances, pollutants, or contaminants;
the quantity, volume, size or magnitude of the contamination; and the physical, and
chemical attributes of the hazardous pollutants or contaminants.

2.5 Analytical Data
This section shall, present the available data, including, but not limited to,
soil, groundwater, surface water,, sediments, and air,. This section should discuss any
historical data gaps that were identified, and the measures taken to develop all
necessary additional data..
2..6 Human .Health Risk Assessment
The: risk assessment shall, focus on/actual and potential, risks to> persons coining into
contact with cent-site contaminants as well, as risks to the surrounding residential and
industrial worker populations from, exposure to contaminated soils, sediments,, surface
water, air,, amd ingestion of contaminated organisms in surrounding impacted
ecosystems. Reasonable maximum estimates of exposure shall be defined for both
current land use conditions and reasonable future land use conditions. It shall use data
from line Site: to identify the chemicals of concern, provide an estimate of how and to
what extent human receptors miglit be: exposed to these chemicals, and provide an
assessment: of the health effects associated with these chemicals. The evaluation shall
project: the potential, risk of health problems occurring if no cleanup action its taken at
the Site and establish target action levels for COCs (carcinogenic and non-
carcinogenic). The risk evaluation shall be conducted in accordance; with U.S. EPA
guidance including, at a minimum: lijjilLA'iMSSjiirrjej^
(EPA/540/1-89/002, December 1989)"and RAGS Part D (EPA 546/R/97/033", January



1998). The risk assessment shall also include the following elements::

Hazard Identification (sources). The Respondents shall review available
information on the hazardous substances present at the Site and identify the
major contaminants of concern. ' '
Dose-Response Assessment. Contaminants of concern should be selected based
on their intrinsic toxicological properties.
Conceptual Exposure/Pathway Analysis.
Characterization of Site and Potential Receptors.
Exposure Assessment. Respondents shall develop reasonable maximum
estimates of exposure for both current land use conditions and potential land use
conditions at the Site. ' <
Risk Characterization.
Identification of Limitations/Uncertainties.

2,7 Ecological Risk Assessment
Tire ecologicaLrisk assessment shall be conducted in accordance with U.S. EPA
guidance including, at H. minimum: Esaloj;|(:aĵ
S!S>S:i:M^^
(EPA/S40/R/97/006. June 1997).
The ecological risk assessment shall, describe the data collection activities conducted as
part, of Task l(B)(vi) as well, as the following information:

Hazard Identification (sources). The Respondents shall review available
information on the hazardous substances present at and adjacent l:o the Site and
identify the major contauiiean'ts of coicicem.
]Dose--!R.esp<M)se Ajss^ssoieialt., Contaminaxiis of coooem should 'be- sekcted b:ised
on thek iiitrinsic toxiicologiical properties,
Prepare Conceptual Exposure/Pathway Analysis.
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Characterization of Site and Potential Receptors.

Select Chemicals, Indicator Species, and End Points. In preparing the
assessment, the Respondents shall select representative chemicals, indicator
species (species that are especially sensitive to environmental contaminants), and
end points on which to concentrate.
Exposure Assessment, The exposure: assessment will identify the magnitude of
actual exposures, the frequency and duration of these exposures, and the routes
by which receptors are exposed. The exposure assessment: shall include an
evaluation of the likelihood of such exposures occurring and shall provide the
basis for the development of acceptable exposure levels.
Toxicity Assessment/Ecological Effects Assessment.. The to'xicity and
ecological effects assessment will address the types of adverse: environmental
effects associated with chemical exposures, the relationships between magnitude
of exposures and advene effects, and the: related uncertainties for contaminant
ioxicity (e.g., weight of evidence for a chemical's carcinogenicity).
Risk Characterization. During risk characterisation, chemical-specific toxicity
information, combined wiih quantitative and qualitative information from the
exposure assessment, shall be: compared to measured Levels! of ocralamuianl:
exposure levels and the levels predicted through environmental fitte andl
transport modeling. These comparisons shall determine whether concentrations
of contaminants at or Bear the: Site are affecting or could potentially nffsct Ihe
eiwLrananent. . '
Identification of Lunitations/Uncertauities. Respondents shall identify critical
assumptions (e.g., background oonceni:rations and condilions) and uncertaMics
in the report,

3 MeoiyiS^
The RI/FS shall develop remedial and, where appropriate:, removal action objectives, taking
into consideration the following factors:
* Prevention or abatement of actual or potential exposure to nearby human populations,,
(including workers),, .anirtuEils, or the food, chain from hazardous srubstaiKes, pollutEmnts, or
contaminants;
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* Prevention or abatement of actual or potential contamination of drinking water supplies and
ecosystems;

* Stabilization or elimination of hazardous substances in drums, barrels, tanks, or other bulk
storage containers that may pose a threat of release;
* Treatment or elimination of hazardous substances, pollutants, or contaminants in soils or
sediments that may migrate;
* Elimination of threat of fire or explosion;
'" Acceptable chemical-specific contaminant levels,, or range of levels,, for all exposure routes.

"' Mitigation or abatement of other situations or factors that may pose threats to public health,,
welfare, or the environment. <.,

3.1 Determination of Remedial Action Scope
The EI/FS shall define the broad scape: and specific short-term and long-term objectives
of the remedial action ami address the protectiveness of the remedial action..
3.2 Determination of. Remedial Action Schedule
The general schedule for remedial action and,*wheie appropriate, removal activities
shall be developed, including both, the: stein nod completion time for the: remedial action.
3.3 Identification! of. and Compliance with ARARs
The: KI/FS report shall identify all applicable, relevant and appropriate requirements at:
both the federal and state: level!! that will aipply to the remedial action. The KI/FS shall,
also describe: how the ARARs will IK: met,

Based on this: analysis of tin:: nature and e::idenlt of contamination acid on tthe cleanup objectives
developed in the: previous section, a limited, miunbei: of alterBatives appropda.ite for addressing
the remedial action objectives shall be identified and assessed. .Whenever practicable, the
alternatives shall also consider the CERCLA preference for treatment over conventional
containment or land disposal approaches,,
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The use of presumptive remedy guidance,, if appropriate and applicable to any of the disposal
areas of the Sauget Area 2 Site, may also provide an immediate focus to the identification and
analysis of alternatives. This guidance includes, but is not limited to: Implementing
Er^sjmTptiy^JReniedies_(EPA540-R-97-029) October 1997). Presumptive remedies involve the
use of remedial technologies that have been consistently selected at similar sites or for similar
contamination.
A limited number of alternatives, including any identified presumptive remedies,, shall be
selected for detailed analysis. Each of the alternatives shall, be described with enough detail so
that the entire treatment process can be understood. Technologies that may apply to the media
or source of contamination shall be listed in the RI/FS report.
The preliminary list of alternatives to address soil, sediments, wastes, and groundwater
contamination at the 'Sauget Area 2 Site shall consist of, but is not limited to, treatment
technologies (i.e., thermal methods), removal and off-site treatment/disposal, removal and an
on-site disposal, in-place containment, and natural attenuation,

Del iired alternative:; arc evaluated against the short- and long-term aspects of tibree broad
criteria: eff ectiveness , implementabilily , and cost

5.1 Effectiveness
The <::l:fo:eliven<:ss of an alternative refers to its ability tameet the objective regarding
tin: scope of the remedial; action., Tfie "Effectiveness '" discussion, for each alternative
shall evaluate the degree to which the technology would mitigate threats to public health
and tlie environment. • Criteria to be: considered include::

5 . 1 . 1 Overall Protection of Public Health and the Environment
How well each alternative protects public health and .the environment. shall be: discussed
in a consistent manner. Assessments conducted under other evaluation criteria,
including long-term effectiveness and permanence, short-term effectiveness, and
compliance: with ARARs shall be included in the discussion. Any unacceptable short-
term impacts shall be identified. The discussion shall focus on. how each alternative
achieves adequate protection and describe how the alternative will reduce, control, or
eliminate risks at: the: Site through the use of treatment,, engineering „ or institutional
controls,
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5.1.2 Compliance with ARARs and Other Criteria, Advisories, and Guidance

The detailed analysis shall summarize 'which requirements are applicable or relevant
and appropriate to an alternative and describe how the alternative meets those
requirements. A summary table may be employed to list potential ARARs. In addition
to ARARs, other federal, or state advisories, criteria, or guidance to be considered
(TBC) may be identified.

5.1.3 Long-Term Effectiveness and Permanence
This evaluation assesses the extent and effectiveness of the controls that may be
required to manage risk posed by treatment of residuals and/or untreated wastes at the
Site. The following components shall be considered for each alternative: magnitude of
risk; and adequacy and reliability of controls,.

** <

5.1 -4 Reduction of Toxicity, Mobility, or Volume Through Treatment
Respondents' analysis shall address U.S. EPA's policy of preference for treatment
including am evaluation based upon the folio wing siibfactors for a particular alternative:

'" The treatment process(es) employed and tin: materials) it will treat
'" The amount of the hazardous or tonic materials to be destroyed or
treated
* The degree of reduction expected in toxicity, mobility,, or voltume

. * The degree to which treatment wm be irreversible....
"! The Hype aiMl ipanlilty of iresiduaLs thai will remain sdkx treatment:1(1 Whether the alternative will, satisfy the preference for treatment

5.1.5 Short-Tenn Effectiveness
Tltic sltioxit-tenn effixtivcBess. cdterkHi addresses the elfifects; oi: the alternative
dtuiimi; impteoientation before the remedial, objective!; have been met.
Alternatives shall also be evaluated witfa respect: to their effects on human health
aind the eo'viuraimcienl: ibllovt'iag unple3[nenta.tio]CL The following factors; shall be;
.addressed as appropriate for each alternative:

"' Protection of title Community
* Protection of the Workers
* I:inviroi:ii:aei[ii:;iJ Impacts
* Time Until Response Objectives are Achieved
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5.2 Implementability

This section is an assessment: of the implementability of each alternative in terras of the
technical and administrative feasibility and the availability of the goods and services
•necessary for each alternative's full execution. The following factors shall be
considered under this criterion:

5.2.1 Technical Feasibility
The degree of difficulty in constructing and operating the technology; the
reliability of the technology, the availability of necessary services and materials:;
the scheduling aspects of implementing the alternatives during and after
implementation; the potential imp-ads on the local community -during
construction operation; and the environmental conditions with respect to set-up-
and construction and operation shall. IK', described. Potential, future removal
actions shall also be discussed,, The ability to monitor ithc effectiveness of the
alternatives may also be described.
5.2.2 AdmJuistnrive Feasibility
The: administrative feasibility factor evaluates those activities needed! to
coordinate with otter offices and. agencies. 'The administrative feasibility of
each alternative shall, be evaluated, including the need for off-site permits,
adherence to applicable non^vironmental laws,, aM «)>m:ems of otjtieir
[•cgnliJJxjry agencies., Faictoni tli-ai: shaill be considered iinc'ludle,, but are not
linuted to, the folio wing: statutory limits, permits and waivers.
5.2.3 Availability of Services and Materials
The RJI/FS must: delarmuae if off-site treatment, storage:,, and disposal capacity,
equipment, peirsoiitidl,, services and niaterialls, amd otber re^soturccs necessary to
implecaent an alternaitiive shall be available in time to mamtam the remedial

5.2.4 State and Community Acceptance
State and community acceptance will be considered by U.S. EPA before a. final
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remedial action is decided upon. Respondents need only mention in the RI/FS
report that U.S. EPA will consider and address State and community acceptance
of an alternative when making a recommendation and in the final selection of the
alternative in the ROD.

5.3 Cost
'Each alternative shall be evaluated to determine its projected costs.. The evaluation
should compare each alternative's capital and operation and maintenance costs.. The
present worth of alternatives should be calculated.

5.3 . 1 Direct Capital Costs
Costs for construction, materials, land, transportation, analysis of samples,
treatment shall be presented. '"'
5.3.2 Indirect Capital Costs
Cost for design, legal foes,, permits filial! be presented.
5.3.3 Loing-Tcxm Operation and Maintenance Cost!.
Costs lb:r jxiaffiiteinanee and llong-texm moxiitaricig snail be presented.

Once remedial, action alternatives have been described ami individually assessed
against the: evaluation criteria, described ki. Section 5, above,, si comparative analysis
shall! be conducted to evaluate the relative performance of each alternative in relation ito
each of the criteria. T'lic purpose of the analysis shall be to identify advantage:; and
disadvantage!! of each alternative relative to one: another so that key trade of is that
would affect fie remedy selection can IK: identified.

The Respondents shall hold monthly meetings with the U S. EPA and Illinois EPA to
review the RI/FS progress.
As part of die: Risk Assessment work, aiKi. within 8 months following the 'Collection of
the last fiield .sample as pan of the Remedial Investigation (Task 2), Respondaciis shall
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present at a meeting the alternatives to undergo a more detailed analysis.

A draft RI/FS report shall be submitted to U.S. EPA and Illinois EPA within 12 months
following the collection of the last field sample as part of the Remedial Investigation
(Task 2)(as designated by the RPM). The amended RI/FS report if required, shall be
submitted to U.S. EPA and Illinois EPA within 30 days of the receipt of U.S. EPA's
comments on the draft RI/FS report.
Following U.S. EPA approval, of the RI/FS report, U.S. EPA will issue a Proposed
Plan to the public wherein U.S. EPA will propose one, or a combination, of One
alternatives evaluated in the FS. Public comments will be solicited and evaluated
before U.S. -EPA makes a final decision on a remediation plan. The final decision will
be documented in the ROD for the Sauget Area 2 Site.

Respondents shall submit a monthly written progress report to U.S. EPA and Illinois EPA
concerning actions undertaken pursuant to the Order and {his SOW , beginning 30 calendar
days after (lie effective data: of the Older, until termination of the Order, unless otherwise
directed in writing by the RPM. These reports shall describe all significant developments
during the preceding period,, including the work performed and any problems encountered,
analytical data received during the reporting period, and deveilopmmts anticipated dining the
next reporting; period, including a schedule: of work to be performed, aiaiicipajled problems , and
planned resohntioo!! of past or ancticipated probteitiB..
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Appendix 2
(:»round water Use Ordinances
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1 0 / 2 1 / 9 9 TIIU 1 0 : 0 0 FAX ei8 355 O B 6 6 Daniel Eoyee ATT" • ' ' WJO02

ORDINANCE
^SfJ"3 P»°HIBmNG THE, USE OF GROUNDWATER AS A POTABIJB WATFR

' INSTALLATION OR USE OF POTABLE WATER. SI IPPI ,Y WFT I S Oil BY
ANY OTHER METHOD ' '

. , certain properties in the Village of Sauget, Illinois, have been used owr »penod oi tune lor commen&d/industrial purposes, and

, because of said use, concentrations of certain chenileal constituents in
fi;ro'ul|3ldwater benwth the Village may exceed Class I groundwater quality stond«ro?f£ r
r«ouice sroundwater. as set forth in 35 Illinois Administrative Code Part 67O or Tlrr 1
res»ential lexnediation objectives, as set forth m ,|5 IIL Adm. Code Part 742, nixd " '

WHEREAS, tbe VHIage of Sauget desires to limit potential tbreats to human health£rom «roujidwmter contamination while faelli.ta'ting the redevelopment and pioduntrvr iw ofproperties that arc the source of liakl. chemical constituents;

Section One:: Use of groundwater us :«. potable winter suppr/ prohibited.
J5f IJlse (Blr •ttttWliise of gtouadwater tarn within the ootpotate Ifan Ite of thrV iii«ge u a, potable water jnipply by the InstalUttan ox dtUUnit' of 'vwdk or -hv anv"other method is hereb zh • " '

,
other method is hereby pzohibited.
Section Two: Penalties
Any person violating the provisions of this ordinance shall be subject to a finr nJtup to /fiicr;*... .for each violation.
Section Three: Definitions.
!?'i! -'n'11" ** al3y toclMdiu!Ll1- I»rtnet8hip, co-paztaezslup, firm, eompaajr, limitedb'1 W«ty company, coipontion, wsocdatlcm, folnt stock company,, Wust ntatr
JjJjJ^ S1lllwjw'sw'^ «r any other legal entity, or their representatives, •eeata'or

^Potable water* is any water used for human or domestic consumption
but not limited to,, water used fox drinking, bathing, swimxninrishes, or preparing ibods. S)"



. 0/2 1 /88 THU 1 0 : 0 0 FAX 618 36 .5 0888 Daniel Bayes A.i:y '! Hi 003.

S ection Pour: Rep ealer.
A11,;:)rdinim«"! or P«ts of ordinances in conflict with this ordinance are hereby repealedas they are )n conflict with this ordinance.
Section Five;: Severabltty.
M,"i:i' Pfyi»ion of ihii ordinance or its application to any person or under"ot
Section Six: Bfiective Date!

READ FOR TBE'IORST TIME: October 12, 1999
SECOND TIME:(under suspenslcm of tides): October 12,1999

BEAD FOR. THE THKD TIME:
"(under suspension of roles): October 12,1999 .

,t
ADOPTED AMD ENACTED: October 12,1999
ROLL CALL VOTE:

^ 3 f l i i ! M f r . t V j : ! ^ _ _ _
•Absent:
Unfill ed VacancyT

Prcslciaai: (irnusr/air) Pro Tenaore

ATTEST::

'd&t'fytl**'



OKDINACE No. 981

AN ORDINANCE PROHIBITING THE USE OF GROUND WATER AS A POTABLE WATER SUPPLY
BY THE INSTALLATION OR USE OF POTABLE WATER SUPPLY WELLS OR BY ANY OTHER.
METHOD

WHEREAS, certain properties in the Village of Cahokia, Illinois, have been used over a period of
ti.iric; for conu&ercial/industdal uses; and

WHEREAS, tacanse: of said use, concentrations of certain chemical consttuaiis in OUR
groundwawr beneath. (he Village may exceed Class I groundwaici quality muaduck foe patal bla resource .
groumiwater, as set forth in 35 Administrative Code Piurl. 620, or Tier 11. residential icmediation dtijeaivii!!,
ae set forth in 35 III. Admin. Code Pan; 742; and

WHEBE.AS,, tint: Village of Cahokia'desixes U' U"Ht (xrtraaiM tlxr::alj to humafli I]K:iiullJ:i ;Eroni
jj^innKlvratcr mxtiuaiiimtloni whik Eaidlitectkiei the irvdevtE^apmcxii: itwt productive VKSK of properties Utinl are
tf u: sonuce of said dtusmkaill

NOW, THEREFORE. BE FT ORDAINEO BY THE VILLAGE »aW!tI) IK THE VILLAGE OF
CAHOKIA. ILLINOIS: '

Secltiaoa OmK Use lorijpnananiichnatejr m n patitbilb water mp]fiy pntiiitiUcd. If
Tie ILI:;H or nttegnpiiid < w of e^rniMlwiiDEtr :ltam iwf ilttixi Ac aurixnrtilae MniiiK oK titm Vllb]i:c u «L ,/•
potnbld wsutier in^pply by tk: iJaiitaibtioflL or diflllne of w l̂b 01; by l»:(V otter ntediod In ]:u-.ii\Arjy:'
problblted. • ' .,-
SecdoaTwiKPeaaUss. ,
Any pEOTSKtn 'violEiMmg \3ciK pKivhianurA'ihis ordnunicj:: shall be :!:t)l:i)i:i::!. to :i, Cbe: olf «cpi l» SIL.OQO.OD

'"Fexsoa" IK way Uivkliuil. pinrtiKrEMn, OQ-ipantiKTsUp',, :fSinn.. mmi;|H3utiy, UcnJtod UtabiUty coEXiiwiy,
<:»:ii-|)<:^:i.tli:ri],, axsodi'tion, jciiM st l̂c OHiipuny,, biu<;lv csta'te; politic:;)]! iiubdivi sioo. or miy oilier kgffll
•J-iit:!^', or lk:ir iqniteiiUlicW!;;, ag^ntt in ai:£S%]:s.

: wato'"' il!! liny watnir us«l ibr luuniia or doiniiKtiic codi<s\iRiptknn^ itnickidupiit;. buci: mil: li i»ii«l
o,. wELtear iiutcd for idnnyoj;, baliiktg, irnriicnmnij^ wiuiUAf;; diste:,, g;anlari or kiwin inateirLng,

Section Foan Repealer.
All ordinances or pacMi of unlmatio:;:; ia anxflia widi this ogrdinance an! ha Ay repealed iBsnf inr as;
ltlirc:;r am kt ooiillkt with (Us DKtiixEuue.
Section Ftve: Severabillr/.
If any jpaicivvkrni of Uii:t ordiJUiice or Its application to my jpomni w wider aany duracuxvsianocs ii:i
iiclju%:d Invalid, such i«f pidicaiion slî ill iwt £i£Ei:cl. tbe wlidity ol'llu:: orduaiKx: as a whole or of
iMiy jmtktni iu:rl ad[;iud|:«d Invalid



Section six: Effective C>ate.
'Tills: ordinance shall be in Ml .force: and effect from SLIK! alter it:: passage, approval and
p«blk:ado«i,, a:: rcquicicd by km',

ADOPTED: ..A:::.:?' :<i:::J:!:l!"!l
(ii:>ate) ' ' . (VIDage ciericj

ADOPTED: - "'- '" " '"

Iisbe<3Hhk.;iU. day of j[s££:::mj, 2000.



STATE OF IUJCNOI3 )
• ' )COUNTY- OF ST. CTAIR )

)
VILLAGE JOT' CftBOKIA. )

1 1, Jessie Brown,. Clark, of 'the Village' of Cahokla, St. cl&lx County,
Illinoict,, do hereby certify *that as snch Village cleric ot the Village:
of Cahokia, Illinois, I an legal custodian and 'keeper of the join-rial
of the proceedings of the Village of Cabaild-ai xioafd of Trustees of said
V:l.i:LEi.g<Ei« and X do c«irt:U!y tlruitt it:he atitedhied dloiEnniMEAtJE: ax:e true and

ccipxes- of jseiicl documents « '*' do further c!«i:d;:i£7 'thiat.
•fu:l: sfflid docuafinbEi jixo now iirenuELiicdirig ona file and o£ «)>crari|lr'

"

la my said 1:1:!! Ilion ., . ..-'
!EK Wi:T£iE£i£! mtESCKHF „ I ha¥@ hereunto sei:. icct^' himct und ly-flxed -tlto seal.-•""7, ,=:of the village of Cahokia, Illinois/ -the _J*^day. o:f:C. ̂^xSvriHA. _ «*•*>. *»

Jessie Brown, village- Clerk
• Village of - cahokia., Illinois

** TDTftL PftGE.04 **
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(Geraghty & Miller 1994)
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5. Drawdown in the Intermediate and Deep Aquifers; after 350 Minutes of Pumping on June 17,
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6 Drawdown in the Intermediate and Deep Aquifers after 1 ,000 Minutes of Pumping on June 18
1992 , Monsanto Company, Saugel, I l l i no i s .

7 Time-Drawdown Curve for Well P-5 (Theis; Solution).

8. Time-Drawdown Curve for Well P-9 (Theis Solution).

9. Time-Drawdown Curve for Well P - IO (Theis Solution).

10. Time-Drawdown Curve for Well P-24C (Theis Solution).

11. Time-Drawdown Curve for Well B-26B (Theis Solution).
•',12. Time-Drawdown Curve for Well B-24C (Cooper-Jacob Solution).

13. Time-Drawdown Curve for Well B-26B (Neuman Solution).
14. Jacob Distance-Drawdown Plots of Four Intermediate Zone 'Wells; at 10. 100, and 500
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15. Time-Drawdown Curve for Well B-56C (Neuman Solution). w
16. Time-Drawdown Curve for Well B-S7C (Neuman Solution).
1 7. Time-Drawdown Curve for Well B-56C (Hantush Solution).

18. Time-Drawdown Curve for Well B-57C (Hantush Solution).

19. Time-Drawdown Curve for Well GM-28C (Hantush Solution).
20. Jacob Distance-Drawdown Pilots of Three Deep Zone Wells ait 10, 100, and 500 Minutes into
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1. Water-Level Elevations in Monitoring Wells at Sauget Site R. June 3, 1992,, Monsanto
Company, Sauget, lllli.no is.

2. Wells Monitored During the June 1992 Aquifer Test, Sauget Site R, Monsanto Company,
Sauget, (Illinois.

3 Data Used to Define the Configuration of the June 1992 Aquifer Test, Sauget, Illinois.
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-I Est imates of Aquifer Character i s t i c s Obtained Through Interpretation of Observation. Well
Drawdown Data From the June 1992 Aquifer Test , Sauget Site R, Monsanto Cornpany, Sauget,.
I l l ino is .

5. Estimate of Average Daily Ground-Water Discharge; to Mississippi River, Sauget: Site R,
Monsanto Company. Sauget. Illinois.
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Groundwater flow at Si te R has been monitored routinely since: 1983. Additional information
on groundwater flow and aquifer characteristics of the three hydrogeologic zones within the
unconsolidated aquifer was developed during Rl activities in 1992. These activities included
collecting water-level measurements under static conditions and conducting an aquifer test. This
information was used to supplement previous data and to calibrate a' three-dimensional
groundwater flow model (Appendix H). Section 1 discusses groundwater flow conditions;,
Section 2 provides results of the aquifer test; fend Section 3 provides a discussion of groundwater
discharge calculations.

Section 1.1 provides a description of groundwater flow conditions based on data collected
prior to December 1992, Section 1.2 discusses; results of modeling performed to assess the
impact of the 1993 Mississippi River flood on the groundwater system.

1.1 NORMAL RIVER STAGES

As discussed in Section 2.6 of the RI Report (Historical Groundwater Use and Flow
Patterns), regional groundwater flow in the three hydrogeologic zones is to the west, towards the
Mississippi River. Water levels measured on June 3. 1992 in the shallow, intermediate, and deep
zones are shown on Figures 1, 2, and 3, respectively. These data are summarized in Table 1.

Figure 1 shows that a groundwater mound exists in the shallow zone at Site R. The
existence of this mound has been previously documented in the Rl work plan. It is apparently
due: to low permeability units; beneath the area that reduce drainage rates firom the shallow zone
after periods of precipitation or high river stage. Groundwater flows to the east and south from
the mound, but must eventually flow west toward the river. Historical data and the groundwater
model (Appendix H) indicate that the eastern flow reaches a stagnation point (where the eastward
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flow meets the regional westward flow) which is generally between Site R and the levee. Its
exact locat ion depends on the magnitude of the regional westward flow and r iver stage. At the
stagnat ion point , water from ihe shallow zone flows downward into the intermediate zone. Water
•which flows south from the mound eventually turns to the west under the influence: of the
regional flow patterns.

Both the easterly and southerly flow from the mound are included in' the model. The
easterly flow is; included in the intermediate zone estimate of groundwater discharge to the river.
Wells screened in the intermediate zone adjacent to the river encounter this flow. Shallow wells
along the river in the: southern portion of Site R and in the Expanded Study Area encounter the
southern flow.

Figures 2 and 3 show thai: groundwater flow tin the intermediate and deep zones on June 3,
1992 was toward the river. Water-level data from 'well clusters screened in the intermediate and
deep zones (GM-27B and GM-27C. P-8 and GM-56C. and GM-28B and GM-28C) indicates that
then: is an upward gradient from the deep zone to the intermediate zone (Table 1). Tins is to
be expected because these wells are adjacent to the Mississippi River, which is a major
ground/water discharge boundary1, Grotindwater flows from the lower portion of the aquifer up
toward the river.

During periods of high river stage, when the river rises higher than the water table, gradients
in the intermediate and deep zones are reversed. Flow in all three zones is toward the east,, but
eventually reaches a stagnation point when:: the eastward gradient equal'; the westward regional
gradient. This "riverbank storage effect" can last from several days to a few weeks. The
response: of all three zones to varying river stages was dlernonsitrated in hydrographs provided in
the RI 'Work Plan (Geraghty & Miller 1990).

Analytical data from the well cluster located adjacent to the flood control levee (GM-62A.
GM-62B. and GM-62C) indicate that there has been little, if any, transport of constituents from
Site R to the east. The concentrations of total VOCs and total SVOCs are less than 1 1 .50 ug/L
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in each ol: these wells These concentrations are several orders of magnitude lower than, ilip
concentrat ions detec ted m Sue R wells

1.2 FLOOD CONDITIONS

In order to assess the impact of extreme conditions, such as (those in the flood of 1993, a
scenario which simulated even worse conditions was run on the model. A flood stage of 48 ft
was assumed to last for 60 days. The flow field at: the end of the 60-day period was then used
to estimate the flow velocities to the east. The, actual flood crest was 49.5 ft on August 1, 1993 ,

•!

and river levels dropped by 10 ft (to 39 .5 ft) within two weeks.

The: modeling results estimate that under the extreme conditions; simulated, groundwater in.
the intermediate zone would travel approximately 6.5 fit/day. In the deep zone groundwater
•would travel approximately 8.3 fit/day. Water levels in the shallow zone did not reach
equilibrium in the 60-day period modeled. Water-level measurements; obtained ('rain well:; east
of the flood wall on July 24, 11993 (when, the river stage was 4(5.5 ft) were used to calculate a
groundwater velocity of 0.06 ft/day in the shallow zone.

Within the actual groundwater flow environment, constituents dissolved in the groundwater
would move more slowly than the predicted ground water velocities because various factors: such
as adsorption and biodegradation can retard their movement. No retardation coefficients were
considered in the modeled scenario.

An aquifer test was conducted to provide site-specific hydraulic characteristics necessary to
calibrate the three-dimensional groundwater flow mode! for the area and to calculate
concentrations of constituents discharging to 'the Mississippi River for use in the-risk assessment.
During June 1.5 through 19, 1992,, a step-drawdown test, constant-rate aquifer test, and recovery
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test were conducted. The site-specif ic aquifer coeff ic ients determined from this testing; include
transmiss iv i ty , hydraul ic conduct iv i ty , and storage coeffic ient

2.1 FIELD TESTING

Prior to testing, two 6,000-gallon Calgon carbon adsorption units wen: delivered to the site,
set up in seines, and filled with 40,000 pounds of activated carbon to treat the discharge water
on site. Piping was then installed from the well to the carbon units and from the carbon unit
discharge line 10 a line which was connected4(o the American Bottoms treatment facility. The
American Bottoms facility issued a permit for this discharge before testing was initiated.

A. step-drawdown test was conducted to evaluate the optimum pumping rate for the constant-
rate aquifer test. Based on this test, a flow irate of 350 gallons per minute (gpm) was selected
for the constant-irate test. A network of 2.2 well:; was monitored on a regular basis; using; three
different types of monitoring equipment. Pressure transducers were used to monitor water-level
changes in 16 monitoiriimg wells, automatic Eleven's water-level recorder:; 'were used on three
wells, and manual measurements were collected in three wells. Table 2 provides a summary of
the method used to monitor each well. Tins water-level measurements collected during the test
are provided in Attachment A.

During the test, water samples were collected from the carbon unit influent, lead vessel.
effluent, and final effluent after 6, 24, and 48 hours, for laboratory analysis of volaltile; organic
compounds (VOCs), semivolatile organic compounds (SVOCs), and herbicides. The final effluent
sample collected 24 hours into the test was also analyzed for cyanide,, ainmonia, metals,, and
pesticides. Analysis; was performed by Savannah Laboratories, i5a.vi3tn.nah, Georgia, Field
analyses of the phenol in lead vessel effluent were conducted to monitor for breakthrough.

f
At approximately 12 hours into the test, the river stage began to rise as a. result of a storm

event that had occurred upriver several days earlier (Figure 4). Water levels within the wells
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began to rise in response to the r ive r , and the cone of depress ion that had been established began
to d imm i s h .

Drawdown in the intermediate and deep zones was plotted after 550 minutes of pumping to
show the effect of pumping, prior to the impact of ris ing; river stage on these zones (Figure 5).
Review of Figure 5 shows that approximately 1 ft of drawdown was induced at a. distance of 100
to ISO ft from pumping well TW-1 , and drawdown appeared to extend to the site boundaries.
Approximately 0.2 ft of drawdown was observed in wells along the eastern border of Site R,
approximately 0.4 ft of drawdown was observed in wells along the northern boundary, and
approximate ly 0.1 ft of drawdown was observed in wells along the southern boundary of the site.

After approximately 1000 minutes of pumping, the rising river stage reduced drawdown in
intermediate and deep zone wells, and the cone of influence decreased in size (Figure 6). Along
die southern boundary of the area, of influence, water levels rose to 0.2 ft above the: static level
in well GM-55C and 0,59 ft in well CM-21) C. Along the northern boundary, waiter levels; row
to 1.2 ft above the static level. The effect of the rising river stage is less apparent: in the
intermediate and deep zone wells in the vicinity of'well TW-1, where; drawdown data, did not
change significantly (Figure 6). Eastern "perimeter wells exhibited increased drawdowns; at 1000
minutes and were apparently unaffected by elevated river stage. This is; most likely due to their
distance from the river.

After 51 hours; of pumping, the constant-rate drawdown test was completed, and recovery
measurements were collected for 4 hours. This; information was used to confirm the results of
the drawdown test. Recovery 'water-level measurements are provided in Attachment A.

1.1 METHODS OF EVALUATION

Different types of aquifers; respond to pumping in different ways., 'Several analytical
solutions were used to evaluate the test data, to determine whether the aquifers could be
characterized as confined or semi-confined.
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Unconfined aquifer condit ions were analyzed using the non-equilibrium irnethod of Neuirnan

or the methods of Theis, and Cooper-Jacob with Jacob's correction for reduction in saturated.
th ickness . The applicability of the semi-confined (leaky) solution of aquifer conditions was
analyzed using the non-equilibrium irnethod of Hantush, with storage in the overlying unpumped
aquifer zone.

Except for the Jacob distance-drawdown solution, all of the methods were applied with the
support of AQTESOLV, a Geraghly & Miller Modeling Group aquifer test anaJysis software
package.. Data, utilized by the Jacob distance-drawdown solution were plotted on semilog paper.

AQTESOLV is an interactive, menu driven program that provides graphical curve matching
techniques for quick and efficient anaJysis of aquifer test data. The: option was utilized in which
the analyst interactively matches type curves to the; dune-drawdown data clirectiy on the computer
screen. Data relevant to the configuration of the aquifer test are presented in. Table 3.

2.2.1 IMisUlikltiM

][f an urtconfiined aquifer does nail: exhibit a delayed water-table response,, then the Theis
Method for unsteady flow in confined aquifers can be applied once ihe drawdown data are
corrected as follows:

2m

where S" :::: equivalent confined aquifer drawdown
S = observed drawdown under unconfined conditions
m :== aquifer thickness (pretesting)
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Correc t i on , of drawdown data was unnecessary, however, because dewatering of the aquifer was
ins ign if i cant ly small in relation to the tota l saturated th ickness of the aquifer. The Theis type-
curve exh ib i ted a close match with the log-log plots of drawdown versus; time for the
intermediate zone wells.

2.2.2 Neju man JVleth od

Water levels near a. pumping well in unconfined aquifers often tend to decline at a slower
rate than, that described by the Theis solution. Log-log plots of time-drawdown exhibit a three.<
phase S-shape curve clue to the phenomenon of "delayed water-table response.." The second
phase is characterized by gravity drainage of the pore spaces that is not instantaneous. A delay
in the release of this; stored water causes the increase of drawdown to stow with time, and thus
deviate from the Theis curve (Kruseman and de Ridcler 1990). Data from this three deep zone
well;; corresponded to the flow regime described by the Neuman solution. The applicability of
the Neuman method to this aquifer is based on the premise thai: slow drainage from low ,( ^
permeability zones and horizontal-to-vertical anisotropy cause a delayed yield of water released
from storage.

2.2.3 HanhishJWeJhod

When a well! is [jumped in a. leaky aquifer,, the well discharge comes from storage within the
aquifer, vertical leakage from stored water in the aquitard, and leakage through the aquitard from
the overlying unpumped aquifer. The teaky-conifined aquifer analytical solution! was also applied
to the time-drawn data from the deep rone wells because aquifer deposits iim the water-table zone
beneath Site R consist of poorly sorted, fine grained material of low permeability, and drawdown
in this zone was negligible.
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2.2 . -I .JncoJj_£DistnncejJ) raw down) _M e tho d

Simultaneous drawdown measurements in several observation wells, each at a different
diiitance from the pumped well, were plotted on semilog paper to shov/ the straight line distance-
drawdown relationship. This distance-drawdown graph was used to calculate the aquifer
transmissivity and storativity. Distance-drawdown graphs were plotted for data from groups of
intermediate and deep zone wells to determine the aquifer characteristics for those zones.

2.3 INTERPRETATION OF RESULTS

2-3. 1 \VaieETable_Zone

Observation wells screened in the poorly sorted, fine grained material of this zone recorded
maximum drawdown ranging from 0.08 to 0 . 15 ft. This small drawdown was not sufficient to

x _ establish drawdown behavior from natural fluctuations in water-level elevations. Thus, tine
aquifer characteristic:; of'the water-table zone were not estimated through the analysis of aquifer
test data.

2.3.2 tnJej2nediate_Zone

Time-drawdown measurement;; in the intermediate zone welts exhibited the characteristic
shape of the Theis type-curve (Figures 7 through 1 1 ) . The decline in measured drawdown
beginning about 800 minutes after the start of pumping indicates the recovery in water-levels
induced by aquifer recharge from the river. Table 4 presents trasmissivity values for all
observation wells that produced a sufficient drawdown response; values ranged from about 22,000
to 38,200 square feet per day (ft'/day). Values of storativity calculated with the Theis method
range from .004 to .0 1 3 (Table 4). Estimates of transmissivity obtained with the Theis; solution
were closely reproduced with the Cooper-Jacob (semilog) method for Well B-24C (Figure 12)
and the Neuman method for Well B-26B (Figure 13) .
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I he Jacob distance-drawdown method was app l i ed to a group of intermediate zone: wells CP-
5, P-9, P - 10 , B-26B) at 10. 100, and 500 minutes in:o the aquifer test . This method yielded
inconsistent results that ranged from 24,702 fr/day to 5 1/163 ftVday (Figure 14) . These estimates
were not considered to be as reliable as individual well analysts.

2.3.3

Several minutes into the aquifer test, the increase in drawdown in the deep zone wells began
to slow and deviate from the Theis type-curve. This phenomenon, in 'which the drawdown curve
approaches horizontal, is characteristic of the 'atquifer response to delayed gravity drainage of
water released from storage (Figure 15 and 16) . Calculat ion of transmissivities with the Neuman
solution, for deep zone Wells GM-56C and GM-57C were 23.961 ftVday and 29,736 ftVday.
Under normal circumstance:!,, the time-drawdown curve increases, in dope and once again
conforms to the Theis curve. However, the water-level recovery in the observation wells induced
by recharge from the river masked the typical third phase of the Neuman curve..

Th<E! effect of leakage: through an overlying confining unit on drawdown is comparable to that
of delayed drainage:. Therefore, liie Hah/tush (leaky confined) solution was used to determine if
it was the: appropriate analytical model for this; aquifer. The deep zone transmissivities calculated
with the Hantush method yielded one low estimate of 15 ,580 ftVday (Well GM-56C), and two
moire representative estimates of 30,859 ftVday for Well GM-57C, and 3 1 , 162 ftVday for Well
GM-28C (Figures 17 through 1.9). However, the Hantush type-curve did not fit the time-
drawdown data as well as; the Neuman type-curve Although the Hantush solution yielded similar
result!; to the Neuman solution, its applicability (o tin:; aquifer system for analysis; of the aquifer
test is not the appropriate selection. The Neuman theoretical model identifies most closely with
this aquifer system and provides the best interpretation of the time-drawdown data.

• The Jacob distance-drawdown analysis was also performed on the group of deep zone wells
(GM-28C, GM-56C. and GM-57C) at 10, 100, and 500 minutes; into the aquifer test (Figure 20).
The method yielded consistent results but the transmissivities were lower than estimates computed
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tor ind iv idua l t ime-drawdown plots . Values of transmiss iv iry with the Jacob method ranged from
1 7 , 1 5 4 ft /day to 22 ,055 ft'/day The distance-drawdown re su l t s for the intermediate and deep
zone wel ls were lower than individual, well est imate: ; . However, the ground/water flow mode! was
caJllbrated with transmissivity values based on. the higher estimates obtained from individual well
plots. Thus, simulated remedial pumping rates will produce conservative estimates of capture
zones since they are based on values in the higher range of transmissivity estimates.

rj^^

As one of the first steps of the risk assessment, a list of chemicals of concern (COC) was
selected, for the groundwater at Site R. In order to complete the evaluation of risks associated
with exposure to river water affected by the ground water, predicted concentrations of the COCs
in the river were calculated. Geraghty & Miller used the groundwater model described in
Appendix H and the concentrations of the COCs in the wells to complete these calculation.!;.

v- — •'' Several steps were involved in the process. First, because the rate of groundwater discharge
to the river changes with varying river stage, data, were obtained from the U.S. Army Corps of
Engineers (COE) which show the daily, percent frequency of occurrence for every river stage on
record in 1 -1:1: increment!;, i.e., the; percent of days in a given period that each river sta.jg.ci occurred.
The data included the 130-year period from. January 1861 to December 1991.

Using these data, a range of river stages 'was selected for the discharge calculations;. The
lower limit of this range was 374 ft above mean sea level (irnsl), the lowest river stage on record.
The upper limit of the range was 410 ft above msl. Groundwater level data and the model
indicate that the hydraulic gradient in the aquifer reverses above this level, so there would be no
discharge to the river. These river stages and their frequency of occurrence are shown in
columns 1 and 2 of Table 5.

The model was used to predict the groundwater discharge to the river at each river stage in
the range A separate calculation was done for each of the three hydrogeologic zones (Columns
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. i, .">, and I of I able: 5) These pred ic ted d ischarge rates at each river stage were then mult ipl ied
by the frequency of occurrence for that stage These products (columns 4. 6. and 8 of Table 5)
were summed 10 obtain a weighted average daily discharge for each aquifer zone. This represents
the average volume of ground water which flows into the river each day from each aquifer zone
along the entire length of the landfill (2,000 ft). In the next step, the length of the river frontage
was divided into segments. Each hydrogeologic zone was treated separately and was divided into
one segment for each well screened in that zone. The percent of river frontage represented by
each, well segment v/as multiplied by the average daily discharge for that aquifer zone and then
by the concentrat ion in that well of each COC These products; 'were summed to obtain a

*,

weighted average daily loading of each COC to the river for each aquifer zone. These were then
summed across the three zones to obtain a total average daily loading to the river for each COC.

To obtain the predicted concentration of each COC in the river,, these daily loadings; will be
divided by the flow rate in the river. Both average exposure and reasonable maximum exposure
(RME) scenarios will be considered in liie risk assessment Calculations of the river
concentrations of each COC will be shown in the risk assessment.

The discharge across ail zones for all river stages was summed in Column 9 of Table 5.
This number (793,000 gallons/day) will be used for calculating percent dilution in the evaluation
of aquatic hazard indices in the risk assessment).

I •ji|>ro|c:ctvn»on»inu>»irC«'i;: 011 Vn«:r'ui[»ui'dl«i|!.doc
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I W.iter Level i: isn-at in Ucnitonivj Well: . June H. I M2. MoiiiJiilo Company o.

.Veil
MO

Shallow Wells
E i - : : i iA
El- 72 A
Ei-2~A
B-2SA
B-26A
B-2BA
B-29A
B -3 1 B
P-6
P-7
P- 14
GM-62A
GM-65A
GM-66A

GM-27B
GM-2BB
B-2 1B
B-22B
8-2:2.8
B-24B
B-24C
B-25B
8-26B
B-27B
E)-281]i
B-29B
BOOB
B-3HC
P-1
P-2
P-3
P- 4
P-5
P'-fl
P-9
P-10
P- 1 1
P-1 2
P-1 3
CM-628
CM-668
TW-1

GM-27C
GM-28CGM-SSC
GM-56C
GM-57C
GM-62C

B^WM.
CM- 106
8-102

Measuring Point
Elevation IV!

428.53
428 . 1 6
422.49
42847
4237 1
423.04
429.03
421 .68
421.78
421 .82"
424.X
425.75
424 . 1 1
422.73

426.04
423 88
426.27
4213, 16
428.17
422.28
422.52
4:27.36
423.62
425.83
423.08
429.06
430 !>2
4211.88
42:1.1111
423.15433.43
421 .82422.12
42:1 .79
423.14
423.43422 30
423.75
424.X!
'I!!!!. Ui
423.20
423.114

426.76
423.78'0X2. W>,t:;:i"is•G«,.m:
42710
42146

42184

Oeplh to
Water i[21

29.93
29.79
22.17
30.95
26.37
25.25
31 97
28 45
24^92
2Z«
24.93
31 .99
32.662779

36.6334 IS3SS 1 '?37.55
33.97
31. .70
32.02
34. 84
33. 29
M.2632.S!)
*)(>.()<)
38 <3'!
28.7033,13
33.26
33.2731.70K.31
K..O2
33.38
33.19
».f>8
34.4!)
34.9032.43:
34 <K
32.47

38.BO
33.98
32.32
31 .16:M of>
33' 30
34.37

29.73
31.74

WaUf Level
Eltv'ilion ( l ' |

398.60
399.37
400 32
397.52
397.34
397.79
397.06393.23
39Ei.BE>
398.86
399'43
393.7(>
391 .45
394.04

3831,41
389.73
392.25
390.61
39420
390 !>8
:)90.SO
392.S1
390.33
391.57
3SO.S3
392J7
392.50:!r», Hiym..<says$t.tf& •XfJ Hi
XKI.1i:!389,811
389.77
389.76
390.24
:)Q9.6'i:
:)tt.303jjj).'<;i
UC3I.74
3199,151
390.6T

3M.UilSISI.Ot)
't9C).!>i!
3911 (K)
389.96393.73
389.09

:»rib
( 1 1 )(;!) Depth to water in |'IE«<: Maw «TiE!iisurlirtg| f•[«!<.
Thf! nna(E!ir->level I'af IVcII 8-21A nviy t>i! irepreseritntiTO al a watiEf kvisl in trie 2-fl î dtan of blank: ci'sinc) at (lie bottom'oilF trw> wifl. and not
repuresentiEilwe at Onn wi>t«r (able xcNrnr. Thin i.:iti>r l«r»'i!l wars not U&E>C| in ll'ic Eiro<jn«:vi!iter nv:<J«l.
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Table 2. 'Wells Monitored During the June 1.992 Aquifer Test, Sauget Site R, Monsanto
Company, Sauget, Illinois.

Well Number

Water-Table Zone
P-7
B-24A
B-25A
B-26A
Intermediate Zone
P-5
P-8
P-9
P-10
B-24C
B-25B
B-26B
B-30B
B-3IC
GM-27B
GM-28B
Test: Well 1
Deep Zone
GM-27C
GM-28C
GM-55C
GM-S6C
GM-57C
Bedrock Zone
GM-106

Pressure Stevens Manual
Transducer Recorder Measurement

X
X
X
X

tl

X
X*
X
X
X*
X

" X"1

X
X

X
X
X

X
V "
x-
Y .. • -

X
'" Backup transducer was installed
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Tsole 3 Data Used to Define the ConRguration of the June 11992 Aquifer Test. Sauget. Illinois

'.Veil
S umber

B-24A

B-25A

B-26A

P-7

B-24C

P- 10

P-9
B-25B

P-5

B-26B

GM-2EIB.
P-8
•niv-r

GM-57C
GM-28C
GM-56C

Distance From
Pumped Well to
Observation Welt

VOtt-WfJa*
•I'M!

625

355

102

net
143

KM

625

272
433

772
ti2

0

368

772
ISO

Maximum
Drawdown

08

.07

.15
.05

.96

.97

.99

.33
.36

AS

.22
...

M*

.77
.71
1.21;

Siitunit^d
Thickness

<)<]

SO

SKI

90

SO

EK)

go
go
so
90

i»

90
SK)

90

SO

SKI

Depth From
Static Wilier

Well Level to Top
Depth of Screen

27.S 0

3S.2 0

33.2 , 0

33 2.7

69 22.9
54 1 1 .4

80 • 7.7
'Kt.il CUE!
!>45 v:i.:i
•(SUE! 2.4

n 3*4
!>:).!> 12:5
108 411.!)

116 (>(}

107 S 1
1 1 1 1 1 !>EI.1I

Depth From
Static Water

Level lo 8o:1.o<~
ol Screen

2.6

1 .7

3.8

7.7

32.9

IB. 4

12.7

10.15

18.3

12.4

S4.4

17.S
73.5

,,
71

78.1

IHimping Rat.it <• 3!iO Jlprn; ircrminml inlnrval ii; IKrnrri ttui tcm«r int«mi«dial« zoiw tai arm upper dhnepi :»»E.
- Mot r« ported dun to IMIOMIIMTC; '<«itli \:nKMi.rt. tmsAtctn.
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Table 4. E^ljmalK o! Aquifer Characteristics Obtained Through Interpretation of Observation Well Drawdown Data From the
June 1992 Aquifer Vest. SaugH Site R. Monsanto Company. Sauget. Illinois

Well Number

ffitarnnssjui

P'-S
P-9

P- 10

B-24C

B-26B

QjEJEJSL.

GM-57C

GM-56C

GM-28C

WleimiKliiilB W«Bs
10 minutes
100 minutes
;:•[)() irciriiitiHi
DccpWdb
1 0 minutes
100 minutes
!i()0 minutes

——— Transrn
Method Aquil'i!)' TcsJi Frt ')Hin

!&.;:<!!:«
TliKiat Un:fl<iillnod 2tJ>.S6

TliNMs U'ra:a<i<lln«d IS 2:1 J

TlViis Unoml'ined 1 5 . 1 9

Ili««i Ur<:«<ilili<l<! 23.13
CocfMiir-Jiicab LJixnnllruid 22.S3

Theis Uneonfinad 22. 22

HiicrlXciJ-i l.,«iil<v - 21.421

HinlUhi Liiuhy I0t<!
NiiMlltiliiPi UnncntoKj 1Ci.S4

Hl.iir*.(!J'i ILnailty 21 JEM)
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GERAGHTY & MILLER
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Q - 46.8 ft3/mln
r - 104 . ft
t) - 90. ft

Figure 8
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S ••• 0.0081326

TEST DATA:
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b - 90. ft

Figure 9
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re - 0.5 ft
rw - 0,5 ft
It) - 90. ft

Figure 10
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Figure 12
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GIERAGHTY & MILLER
Project No . : NY64207

Client; MONSANTO
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GERAGHTY & MILLER Client: MONSANTO
Project No. : NY64207 Location: SAUGET, ILLINOIS

GM-56C

d
o•d

Q

100. :::~1

10. :::-•

n 1 1 1 1 n i im i l i i « i i i i n n i i i limn

0.01 ™

0.001 1. 10., 100, 1000, 10000,Tiroci (rain)

DATA SET:
gm-SBc.aqt
06/25/92
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DEVELOPMENT OF A
THREE-DFMENSIONAL

GROUND-WATER FLOW MODEL FOR
SAUG1RT SITE R,

SAUGET, ILLINOIS

1-0 INTRQDUCnON

Monsanto Company retained Geraghty & Miller, Inc. to construct a three-dimensional
ground-water flow model for Sauget Site R and surrounding area in Sauget, Illinois. The
purpose of the project was to develop a calibrated model! to simulate ground-water flow at
Sauget Site R, -which is shown on Figure 1. Contained in this report is the documentation
of the model construction and calibration. The model was calibrated successfully to low flow
conditions representing base flow to the Mississippi River using water-level data measured
in November 1988. This time period represented a prolonged period of base flow conditions
in the Mississippi River. The model was further tested by calibrating to high river stage
conditions which occurred in November 1985.

A ground-waiter model is a powerful tool for analyzing current ground-water flow
conditions and for predicting; the impacts of remedial actions on the ground-water system..
'Development of an accurate model requires the integration of all available data defining the
flow system. The current Sauget model incorporates all ground-water data collected through
August 1992, including results from the June 1992 aquifer test conducted at Site R.

The scope of the ground-water flow modeling analysis included three main tasks: (1)
data review and organization, (2) conceptual model development, and (3) inodel calibration.
The purpose of the ground-water flow analysis was to develop a calibrated steady-state,,
ground-water model suitable: for predicting water levels over a wide range of future
conditions and potential system stresses.

»

The data review phase of the ground-water flow analysis examined all data pertinent
to the ground-water system.. In general, four fundamental types of information are required
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lor modeling a part i cu lar hydrogeologic system: (1) geologic framework, (2) hydraulic
properties, (3) water levels, and (4) fluid sources and sinks (pumping rates, recharge, e t c . ) .
The data review and organizat ion phase resulted in development of a modeling database .
This database facil itates the integration and analysis of data about the hydrogeologic system.
The database forms the foundation of the conceptual model and provides the necessary
information used during the model construction and calibration.

The Monsanto database includes geologic information from the extensive work
Geraghty & Miller and other consultants have conducted at Sauget Site R and Monsanto's
W.G. Krummrich plant in Sauget, Illinois. Water levels have been monitored biannually
since 1984 and water-level recording instruments have provided continuous 'water-level data
at nine locations in the area during that time period. Sources and sinks in the ground-water
system include the Mississippi River, the Harding Ditch and associated tributaries, as well
as the small lakes located to the north of the Harding Ditch.

'The conceptual model, a succinct description of the important components of the
ground-water system, was developed on the basis of the data review,. The conceptual model
formulates input data for the mathematical model by identifying initial values for hydraulic
parameters. The. conceptual model a'ls'o guides calibration of the numerical model and aids
in interpreting model results, The conceptual model of the ground-water flow system is
presented in the next section.

After developing a conceptual understanding of the ground-water flow system, the
numerical model was constructed.. Model construction consisted of discretizing the flow
system into rectangular blacks, assigning aquifer properties to each block, and estimating
ground-water sources and sinks. Model data sets were constructed for the USGS Modular
Three-Dimensional Flow Model, also know as MODFLOW (McDonald and Harbaugh
1988).. MODFLOW is a well-accepted public domain software package for model ing three-
dimensional ground-water flow.
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Model calibration refers to the process of adjusting hydraulic parameters to obtain
a reasonable match between water levels measured in the field and water levels calculated
by the model. The Site R model was calibrated to water levels measured in November 1988
(base flow conditions) and to water levels measured during a flood event in November 1985.
The 1988 calibration is termed a steady-state calibration and represents base flow conditions
in the ground-water basin. The 1985 calibration was performed transiently to a short-term
flood event where ground-water gradients were reversed in the vicinity of the Mississippi
River and Sauget Site R. Quantitative: or statistical comparisons were made between the
site water-level data and model-computed heads for the steady-state calibration, while only
a qualitative comparison was made for the transient calibration. The transient calibration
was evaluated qualitatively because only one set of measurements was available for a large
transient event. Thus, there was more uncertainty involved in the transient analysis than in
the steady-state calibration.

2.0

2.1 GEOLOGY

Sauget Site R and the surrounding area included in the ground-water flow model are
located in southwestern Illinois; on the flood plain of the Mississippi River, named the:
American Bottoms (Figure 1). The flood plain is surrounded by bedrock bluffs on the
eastern boundary of the modi:;]; and across the Mississippi on the western boundary of the
model,, The flood plain contains unconsolidated deposits composed of recent alluvium
(Cahokia Alluvium) which overlies glacial material (Henry Formation). Underlying the
unconsolidated deposits is Mississippi an and Pennsylvania!:! limestone and dolomite with
lesser amounts of sandstone and shale, The average thickness of the unconsolidated
material across the model area is approximately 130 ft.

To simplify the flow system and thus the model, the unconsolidated deposits were
categorized: into three: hydrogeologic zones. They are as follows: the water-table (shallow)
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zone (Layer 1), intermediate zone (Layer 2), and deep zone (Layer 3). The following
discuss ion will be limited to these three zones . The bedrock is not included in the model
because it is not an important aquifer due to low permeabil ity. Although the watei-table,
intermediate, and deep zones have variable thicknesses, a uniform thickness and depth
interval 'was assigned to each.subsurface zone for the purpose of modeling. The thickness
of each zone is provided later in this section.. These zone distinctions are based on the
differences in subsurface lithologic conditions. Wells used to guide the modeling effort are:
shown on the site location map (Figure 2). Delineation of the three zones and their
relationships to the layers are shown on the generalized east-west cross section found on
Figure 3. The cross section lies in the western portion of the model area, which has good
geologic control due to extensive drilling by Geraghty & Miller and others at Sauget Site R
and at the W.G. Krummrich plant. The geology is fairly uniform throughout the model area
and, therefore, only an east-west: cross section is necessary.

The water-table zone consists of the Cahokia Alluvium (recent deposits), which is an
unconsolidated, fine-grained silty sand. For the purposes of the model, the layer is
considered to be 30 ft thick, starting at the water table and continuing down to the medium
sand deposits of the Henry Formation (bottom elevation of the layer is 365 ft msl). The
cross section (Figure 3) shows Layer 1 to be a low permeability zone with fine-grained silly
sand deposit:! predominating,

The intermediate zone is much coarser than the overlying water-table zone. This
zone contains medium-grained sand representing the upper portion of the Henry Formation,
a Wisconsinan glacial outwash in the form of valley-train deposits. Valley train deposits are
long narrow bodies of outwash, deposited by meltwater streams for beyond the terminal
moraine and confined within the walls of a valley. The Henry Formation is characterized
by medium to coarse sand becoming coarser with depth. Thickness of model Layer 2 is 45
ft. This corresponds well to the range: of thickness in the cross section (Figure 3).
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5
Below the intermediate zone is the deep zone (Layer 3) which is marked by coarser

deposits of the lower portion of the Henry Formation. In some areas, ti l l and/or boulder
zones were encountered 10 to 15 ft above the bedrock, The coarser deposits are delineated
by the model to be 35 ft thick (Figure 3).

2.2 PREVIOUS NUMERICAL MODELING STUDY

A modeling study of the entire American Bottoms ground-water flow system was
conducted by the Illinois State Water Survey Division (Ritchey et al. 1984). The: purpose<iof this study was to conduct a detailed investigation of the flow systems in the area. Then
current hydrologic data pertaining to the area were compiled, a computer model was
developed to simulate the movement of the ground water, ground-water levels in the area
were analyzed, and future ground-water levels were predicted. Documentation of the model,
Including a user guide, was also included.

The: compilation of hydrogeologic information included the: distribution of pumpage
in the: area including the: major and minor pumping centers; and pumpage from wells
adjacent to the Mississippi River.. A series of hydrographs from the years 1940 to 1981 were
plotted and included in the report,

The ground-water model used was a modified form of the Illinois State Water Survey
aquifer model (Prickett and Lonnquist 1971). Modifications were made to incorporate river
stage and precipitation. The model was calibrated by history matching two 5-year periods
with constant 1-month time steps... Hydrographs of actual and simulated water levels of ten
observation wells and the nearest model well for the two 5-year periods were presented.
The mode! was found to consistently calculate water levels within 2 ft of the actual measured
water level within a specified area of interest.

Ground-water levels were evaluated with the aid of ground-water level exceedance
plots. Ground-water level exceedance probability plots were constructed for ten model wells
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by conn piling the maximum yearly water levels from monthly s imulated values. Plot s were
based on simulation of the 30-year period from 195 1 - 1 980 , Mississ ippi River stage was also
simulated during the 30-year period from 195 1 - 1980 .

2.3 HYDRAULIC PROPERTIES

In 1986, Geraghty & Miller compiled hydraulic properties that were determined from
aquifer tests and slug tests run by Geraghty & Miller and other consultants (Geraghty &
Miller, 1986b). These data are listed in Table 1. In genera!, the hydraulic conductivities of-i'.
the interniediate and deep zones are much greater than that of the shallow 'water-table zone.

A detailed aquifer test was conducted by Geraghty & Miller in June 1992. The
results from this test indicate that the intermediate and deep zones have approximately
equal permeability with an average of 315 ft/d (Table 2). The storage coefficient was
calculated to be 0.007. The: overall transmissivity of the combined intermediate and deep
zones was found to be about 30,000ft'tyd which was; used in the mode:!, and l!i,(XX) ft'Vd was
applied to> each zone. The construction of (he model is described in Section 3.0,

2.4 RECHARGE

Average annual rainfall in the Sauget area is approximately 34 inches. Based on a
30-year average (1951 to 1980) for precipitation in the Sauget area, 13 inches of
precipitation are estimated to iinfilltratc into the ground as recharge to the aquifer system.
The calibrated steady-state model represents base flow conditions;, so a lower value of
recharge was; used (about 9 inches^ear).
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3.1 CODE SELECTION

Ground-water flow in the Sauget area was modeled with the USGS Modular Three-
Dimensional Finite-Difference Ground-Water Flow Model (McDonald and Harbaugh 1988),
also known as MODFLOW. The three-dimensional capabilities of this code are appropriate
for the proper treatment of the vertically variable: hydrostratigraphy (three distinct aquifer
zones) and boundary conditions at the study site. MODFLOW is also well documented,
publicly available, and generally accepted within the scientific community.

Prior to the simulation of ground-water flow at Sauget Site R and vicinity using
MODFLOW, the model was calibrated using an automatic (inverse) parameter estimation
algorithm incorporated into the MODFLOW code by Duffield (1988). The inverse:
algorithm systematically selects a set: of user-specified hydraulic parameter values that
provide a least-squares match between observed and calculated 'water levels.. Hydraulic
parameters estimated in the Sauget model include: (1) hydraulic conductivity in the waiter-
table zone (Layer 1), (2) vertical leakance across the water-table/intermediate and
intermediate/deep boundaries, (3) vertical leakance of the Mississippi River bottom
sediments, and (4) precipitation recharge. The transmissivity of the intermediate and deep
zones (Layers 2 and 3, respectively) was maintained at the value estimated from the June
1992' aquifer test and was not changed during calibration.

3.2 MODEL CONFIGURATION

3.2.1 Dfecretfe|tion

The Monsanto model includes Sauget Site R, the entire W.G. Krummrich facility,, and
a large: amount of the surrounding area, as shown on Figure 4. The model grid covers 58
square miles around the Sauget area with an cast-west dimension of 44,000 ft and a north-
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south dimension of 37,000 ft. The model is much larger than The area of i n t e r e s t to
incorporate regional ground-water flow effects at the site scale. The model extends to the
bedrock bluffs east and west of the: s i te (across the Miss iss ippi River) and to Old Prair ie
Dupont Creek south of the site. The northern boundary of the model coincides, with the
center of a pumping cone: of depression caused by dewatering efforts near the Poplar Street
Bridge.

In the finite-difference modeling technique used in MODFLOW, the aquifer is
divided into rectangular regions known as cells. The maximum cell dimension in the Sauget
model is 1,000 ft. These large cells; were: placed away from, the areas of interest. Finer grid
spacings were used near Sauget Site R and the W.G. Krummrich Plant. The smallest cells
measure 250 ft on a side. A portion of the finite-difference: grid covering Site R. and the
Krummrich Pliant is shown on Figure 5. This, figure: is provided to illustrate the Oner detail
used to model these areas..

The model contains three layers representing the Cahokia Alluvium (Layer 1) and
Henry Formation (Layers 2 and 3). The upper model layer is unconGned and the lower two
layers; are seihiconfined, although there are no continuous aquitards separating any of the '
model layers. The flow of ground water between model layers is represented in the model
using a leakance term. The leakance term incorporates the lower vertical permeability
characteristic of most glaciofluvial deposits to retard the movement of ground water between
the three aquifer zones.

3.2.2 BougdajrxConditions

To represent the variety of physical boundaries to the aquifer system in the Sauget
area, several types of boundary conditions were prescribed in the jground-water flow model.
A boundary condition is a numerical representation of a physical boundary or process
effecting the aquifer system. These physical! boundaries and processes include: (1) surface-
water bodies and streams (Mississippi River and the lakes northeast of the site), (2)
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production wells in the Sauget are:;), (3) the vertical and lateral limit of the unconsol id;ued
aquifer system,, and (4) precipitation recharge.

Two primary types of numerical boundary conditions were used in the Monsanto
model to represent: these physical boundaries to the system. The model boundary conditions
are termed constant head and flux boundaries. A third type of boundary condition, called
a head-dependent flux boundary condition, was not employed in this model. The latter may
be used to represent drains, for example, but there are no such features in the area.

•«
For the purposes of calibration, constant head boundaries in the upper model layer

were used to represent all surface water features including the Mississippi River, the Hardline;
Ditch, and other small streams. In a constant: head boundary cell, the ground-water level
is fixed at a specified point for the duration of the simulation. This provides a continuous
source or sink for ground water in the surrounding aquifer, The water-level value specified
in a constant head which represents a surface stream is equal to'the waiter elevation on the
stream, A river stage of 381 ft nisi was estimated for the Mississippi River from the gauging
station at St. Louis, Market Street (Mile 179.6). Elevations for the remaining surface-water
bodies; were estimated from USGS'topographic maps of the area.

A constant: flux boundary condition represents a continuous and constant inflow or
outflow of water within a model cell. Rather than specifying a constant water elevation, a
constant discharge or recharge rate is used. Constant flux boundary conditions typically
represent wells,, recharge, or areas of no ground-water flow (the flux is zero). The latter are
termed no-flow boundaries. Boundary conditions in Layer 1 are shown on Figure 5. The:
outer edge of cells on Figure 5 are assumed to be no-flow boundaries, except where
specified as another type of boundary condition.

Constant flux boundary conditions were used in the mode! to represent: (1.) recharge
from precipitation, (2) production wells north of the site, and (3) the limit of the
unconsolidated deposits (no-flow boundaries). A special form of no-flow boundary was used
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to repre s en t the: nor thern boundary of the model in all layers and the southern boundary in
Layers 2 and 3. These boundaries were se lected so as to be parallel with the regional
ground-water flow directions. In this manner, the ground-water flow lines (or stream tubes)
represent the model boundary. In theory, ground water does not flow across stream lines,
and thus a no-flow boundary is formed.

'The northern boundary was also selected to bisect the cone of depression surrounding
a production center. This boundary takes advantage of the symmetry of the cone of
depression and uses streamlines entering the production zone from the east and west. Thus,
only half of the cone: of depression around the pumping center is simulated. Consequently,
only half of the pumping rate for these wells was, used in the model.

The remaining no-flow boundaries included the eastern and western boundaries in
all layers and the base of the model (bedrock surface)., The eastern and western boundaries
represent the bedrock: bluffs; as shown on Figure: 4, It is assumed thai: the volume of water
entering or leaving the unconsolidated aquifer system from the bedrock is insignificant;
compared, tto the volume of water entering from precipitation and induced leakage from line
river.

Three discrete zones of recharge were defined in the model in Layer 1. The primary
recharge zone covers most of the model and received 8.8 inches; per year (iin/yr)(2.()!(;10"'!

ft/day), A second recharge zone was used to simulate an anomalous ground-water mound
in the W.G. Kruramrich Plant... This zone received .370 in/yr (8.4xlO'2 ft/day). The third
recharge zone represents the day cap which was installed over the landfill at Site R, adjacent
to the Mississippi River. Recharge zone No. 3 received 2.63 in/yr (6..(}(kl04 ft/day). The
location of these zones is shown on Figure 6.

The model, recharge rate of 8.8 in/yr is below the average of 13 in/yr, as discussed in
Section 2.5. The lower rate was used to simulate base flow conditions during dry periods
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of the year. The model was calibrated to ihe period around November 1985 when the
Mississ ippi River was at a relatively cons tant but low stage .

3.3 AQUIFER PARAMETERS

Aquifer parameters such as hydraulic conductivity, transmissiviry, and vertical
leakance: were assigned to each cell in the model using the concept of parameter zonation.
This philosophy of modeling specifies several discrete values of each parameter which are
assigned to groups (zones) of cells. Aquifer properties defined in the model include: (] . ' )
hydraulic: conductivity of Layer I, (2) transrnissiviry of Layers 2 and 3, (3) vertical leakance
between model layers, and (4) bottom elevation for Layer 1.

Layer ! was divided into three separate hydraulic conductivity zones having values of
6.2, 1.0, and 0.4 ft per day (ft/day). These values were determined during the calibration
process., These hydraulic conductivity zones are referred to as Zones 1, 4, and 5,
respectively. Zone I. represent:; the hydraulic: conductivity of the Oahokia Alluvium, Zone
4 represents the hydraulic conductivity of the landfill, and Zone 5 represents the bottom
sediments of the Mississippi River. The: distribution of hydraulic conductivity zones in Layer
.1. is shown on Figure 7.

The calibrated values of hydraulic conductivity in Layer 1 for Zones 1, 4, and 5 fall
within the range of field measurements for the Caholda Alluvium (0.25 to 17.01. ft/day).
Hydraulic conductivity Zone: I. (6.2 ft/day) represents average conditions across Layer 1, the
low permeability layer. The value given by the model is very close: to the average field
hydraulic conductivity (4.42 ft/day) which is the range of silly sand. Hydraulic conductivity
Zone 4 (1.0 ft/day) represents the filled portion of Sauget Site R which is estimated to be
less permeable than the surrounding area due to the: reworked nature of the landfill

it
material. Zone 5 has a hydraulic conductivity of 0.4 which represents the Mississippi River
bottom sediments, which are finer grained than the Cahokia Alluvium.
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The transmissivity of the Henry Formation was defined in two zones (2 and 3 in the

model). Zone 2 represents Layer 2 which has a transmissivity of 1.5,000 ftYday. Zone 3
represents Layer 3 which also has a transmissivity of 15,000 ft'/day. Both Zones 2 and 3 are
part of the glacial Henry Formation. The transoiissivity values used in layers 2 and 3 were
derived from the results of the June 1992 aquifer test. These values were not refined during
calibration.

The leakage of water between the three layers was treated using a leakance term.
The leakance term was calculated using the vertical permeabilities and the thickness of the
layers. Five leakance zones were determined during the calibration, The vertical leakanccs
between Layers 1 and 2 are 0.0063 day"1 (Zone 1, Water-table Layer/Intermediate Layer),
1.0x10"* day'1 (Zone 3, water-table layer/intermediate layer in the landfill area), and 0.42 day'1

(Zone 4, Mississippi River/Intermediate Layer). Figure 8 depicts the vertical leakance zones
in Layer 1. The leakance between Layer 2 and 3 has a value of 1.00 day"1 (Zone 2,
Intermediate Layer/Deep Layer). The leakance for Zone 5 in the intermediate layer/deep
layer (Mississippi River) is 0.25 day'1.

A summary of the hydraulic parameter .zones and their model calibrated values are
shown In Table 3,, which also includes the recharge values discussed in the previous section.
All values; were estimated using the automatic calibration procedure which is described in
the next section..

4.0

4.1 CALIBRATION TECHNIQUE

A ground-water model is calibrated by adjusting aquifer properties; (hydraulic
conductivity, transmissivity., and vertical leakance) and boundary conditions within reasonable
limits to obtain an acceptable match between observed and calculated ground -water levels.,
The reasonable limits within which parameters may be varied is determined by field testing
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and by values reported in the scientific l i terature. Many single-well aquifer tests; and slut;
tests were used to set reasonable limits for hydraulic conductivity in the Sauget area . An
acceptable match between water levels measured in the field and those calculated by the
model is determined through graphical and statistical analysis of residuals. A residual is the
difference between observed water levels (field rneasure merits) and 'water levels calculated
by the model.

The model; was calibrated using a. nonlinear least-squares technique known as the
Marquardt Algorithm (Marquardt 1963). This technique is often referred to as "automatic
calibration" or inverse modelling. Inverse techniques determine optimum aquifer parameter
values for a given model configuration (grid spacing and boundary conditions) which provide:
the best statistical calibration. The calibration for the model -was arrived at through an
iterative {procedure involving inverse model mm and subsequent redefinition of aquifer
pani meter rones and boundary conditions;. Parameter values for the final calibrated model
were described in the previous section. . >,llll(<»

Two types of calibrations 'were: performed on the Sauget model. The first step '
consisted of calibrating the mode:! to,base flow (steady-slate) conditions in the Mississippi
River,. The steady-state calibration was performed by comparing model-calculated water
levels to those measured in the field during November 1988. This period represents a
prolonged base flow period. The second calibration compared model calculations to a flood
event in the Mississippi; River in November 1985. The latter was a transient calibration
which is discussed in Section 5.0.

4.2 CALIBRATION TARGETS

A. critical component of any model calibration is a set of measured ground-water
levels to compare with model calculations. These observed or measured ground-water levels
are known as calibration targets. The goal in selecting calibration targets is to define at set
of targets that are reliable and well distributed throughout the area of the model..

s,,/
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Calibration targets were s e l e c t ed tor the mode! using a three-step procedure. In the

f irst step, the November and December water levels for the years 1984 through 1988 were
compiled to chose the year that would most closely represent steady state ground-water How
conditions in the area. The months of November and December were: chosen because they
are typically closest to base flow conditions in the Mississippi River. The standard deviation
for each of the wells was also computed to assess the variability in water level
measurements. Water levels from 1988 were chosen during the first phase of target
selection because of prolonged base flow conditions in the Mississippi River which imparted
a low standard, deviation in water level measurements.

i •<
During the second phase of target selection, wells with a 1988 reading and a low

standard deviation were included in the list of targets. 'Wells exhibiting a large standard
deviation (> 3 ft) were not included in the list of targets; however, it was necessary to
choose some: wells near the Mississippi River with a high standard deviation. This high
standard deviation is due to the extreme fluctuation in water levels near the Mississippi
River because of the river's variation over time. Most of the standard deviations away from
the river were less than 3 ft and near the river the deviation was approximately 6 ft.. "One
1988 readings; were: chosen because: these measurements were made: during a prolonged
period of base flow conditions in the Mississippi River,,

During the third phase of target selection, clusters of 'wells were reduced in number.
Many of the wells are closely grouped around the landfill, for example. In order not to
significantly bias the automatic calibration procedure,, not all. wells around the landfill were
used in the calibration. Wells were chosen to provide an even distribution over the study
area. Using this three-step approach, 69 target wells-were chosen from a total of 164 wells.
The water-table zone (Layer 1) contains the greatest number of calibration targets (30). The
calibration targets in the intermediate (23) and deep (16) zones are fewer in number,, but
well distributed. The locations of calibration targets within the model are shown on Figures
9 through 11. These wells are also summarized in Table 4.
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4.3 STEADY-STATE CALIBRATION RESULTS

One of the most important parameters used in evaluating a calibration is the residual..
A residual is calculated for each calibration target by subtracting the rnodel-caiculated water
level from the: observed water level. A residual near zero signifies a close match between
the model and observed field conditions. The sign of the residual, positive: or negative, is
just as important as the magnitude of the residual. Negative: residuals occur where the
model-calculated v/ater levels are higher than observed. Conversely, positive residuals
indicate that the model-calculated water levels are too low.

In discussing the quality of a model calibration, the following criteria must be
considered: (1) the average of all residuals (residual mean) should be close: to zero; (2) the
variation in residuals (iresidual standard deviation.) should be low; (3) the distribution of
residuals within the model should be random; and (4) the flow patterns predicted'by the
model should match field observations. Most of these factors are subjective; however, all
must be evaluated when determining the quality of a calibration.

All criteria listed above were-satisfied in the model calibration. The residual mean
(0.03 ft) was close to zero.. The residual standard deviation (1.04 ft) is vcicy low. Tins
residuals are fairly well distributed and ground-water flow directions match field
observations. Flow is toward the Mississippi River in all three layers with ground-water
mounding in Layer 1. at the landfill and W.G. Knimmrich plant. Figures 9 through 11
illustrate the potenliometric surfaces for the three model layers in the vicinity of Site R.

A statistical analysis of residuals quantifies the: match between the simulated water
levels and actual water-level measurements. The: two important statistics discussed above
include the residual mean and the residual standard deviation.. For good calibration, the
residual mean should be close to zero. This implies that positive residuals (areas where the
model water levels are too low) and negative residuals; (model water levels are higher than
observed) are equally balanced within the model domain. In the model, the residual mean

\...,/
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is U .U3 It. In addit ion to a res idual mean close to zero, the residual standard deviation
should be low. The model residual standard deviation was 1 .04 ft. This means, tha t most
model residuals are in error by no more than 1.04 ft. In fact, 27 of the 69 residuals are less
than 0.5 ft. The residual standard deviation should also be much less than the total change
in head across the site. In this case, the total water-level change across the modeled area
is about 23 ft. The residual standard deviation is less than five percent of this number.
Residuals for each well are listed in Table 4.

The next test of a good calibration is the spatial distribution of residuals. There: are
•i j,

two ways of looking at spatial distribution. The first involves plotting the observed versus
calculated water levels. In a perfect calibration, the calculated water levels would equal the
observed water levels. The scatter of actual residuals around this perfect line: is a graphical
means of evaluating spatial distribution of residuals. Such a plot is presented in Figure 12,
'This plot illustrates that residuals; at high and low points in the flow system have a random
error of ± 1.0 ft. That is, then: is an even scatter among the residuals and the errors are
evenly distributed between high and low water levels.

The second type of spatial analysis involves plotting the residuals; on a site map.
Positive or negative residuals should not cluster in any area, i.e., they should be randomly
distributed. Figures 9 through 11 show the residuals in Layers 1 through 3 for the areas near
Site R and the W.G. Krummrich plaint. There are no wells and associated residuals located
outside the area displayed by Figures 9 through I i.

Residuals in Layer 1 are well distributed around Site R, however, there; is minor
clustering of negative residuals around the ground-water mound located in the W.G.
Krummrich plant, and the overall distribution of residuals is slightly biased toward higher
waiter levels. Layer 1 also has a number of high residuals located in the landfill. This is due:
to the destabilizing effect of the; Mississippi'River on water levels..

GERAGHTY <? MILLER. INC.



5-0

The steady-state calibration discussed in the previous section compared model-
calculated results to water levels measured in November 1988. This calibration represents
average: base-flow conditions in the Mississippi River. In order to demonstrate that the
ground-water flow model constructed for Saugel is valid for higher 'water-level events as well,
a transient calibration was also performed,

The transient calibration compared model-calculated water levels to those measured
.1in November 198.5 when the Mississippi River was at a much higher stage than in November

1988. The Mississippi River stage used in the transient calibration was 410 ft rnsl, compared
to a stage of 381 ft msl used in the steady-state calibration. The November 1985 water
levels are: contoured in Figures 13 through IS for the shallow, intermediate, and deep zones,
respectively.

The: transient calibration differed from, the steady-state: calibration in that ground-
water levels in the aquifer were not at equilibrium. The Mississippi River was rising for
about I week prior to the ground-water level measurements. Consequently, the ground-
waiter levels were also still rising. To simulate these conditions, the water-level distribution
calculated by the steady-state model was used as initial conditions in the transient calibration.
Next, the Mississippi River stage was increased to 41.0 ft msl. This was the river stage
reached just prior to the round of ground-water level measurements. The model was then
run for 7 days and the model-calculated heads were contoured..

Only a qualitative comparison was made between model-calculated heads and
observed heads because only one round of water-level measurements (November 1985) 'were
available for comparison during a period when high river stage lasted for several weeks. In
an ideal transient calibration, water levels are available at numerous times For comparison
with the model results.
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The: model configuration for the t ran s i e n t cal ibrat ion was identical to the s t eady-s ta t e

model, with two exceptions: (1) a uniform storage coeffic ient was assumed in each layer (no
storage coefficient is necessary in a steady-state model), and (2) the recharge rate was
increased 10 percent because there was a significant amount of precipitation during the 'week
prior to the water-level measurements. The storage coefficients were adjusted during the
calibration to obtain a qualitative match between the observed and calculated water levels.
The final storage coefficients were 0.1 in Layer 1, and 0.03 in Layers 2 and 3. These storage
values are close to those obtained from pumping test analyses (0.07, 0.04 and 0.09) as
discussed in Section 2.

The final calibrated ground-water levels simulated in the transient model one week
after raising the Mississippi River level are presented! in Figures 16 through 18 for model
Layers 1 through 3, respectively. Both the model-generated figures, and those contoured
from observed data (Figures 22 to 24) show a reversal in ground-water flow directions near
the Mississippi River. During this time frame, ground water flowed away from the river into
the aquifer. A point of converging; ground-water flow is clearly identified between the
Kruninirich Plant and Site R. 'This; reversal in gradient near the: liver occurs in' all three
aquifer zones. In addition to the reversal in gradient,, both model results and observed water
levels increased to levels above 400 ft nrisl between Site R and the Mississippi River.

The two methods used to calibrate the model each clearly illustrate that the
numerical ground-water flow model accurately represents the aquifer system at Site R and
its vicinity for both high and low How conditions.
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Table 2. Estimates of aquifer characteristics obtained through interpretat ion of data
from the June 1992 aquifer test, Sauget, Illinois.

Well Number

lnjtejinediate_Zone
P-5
P-9

P-10
B-24C

1B-26B

GM-57C

GM-56C

GM-28C

Method

Theis
Theis
Theis
Theis
Coo per- Jacob

Theis
Neuman

Hantush
Neuman
Hantush
Neuman
Hantush

Average:

r (ftVd)

38,000
22,000
22,000
34,000
32,000
32,000
29,000

31,000
30,000
16,000

'. 24,000
31,000

28,400

K" (ft/d)

420
240
240
380
360
360
320

340 ' "
330
170
270
350

315

S"'

0,012
0.013
0.0083

0.0042
0.0045

0.0065
0.007

0,0004
0.0055
0.0013
0.016
0.0001

0.007

Transmissivity (for the combined Intermediate/Deep Zones)
Hydraulic Conductivity
Storage Coefficient (Specific Yield for Neuman Method)

MOSSAKtOMOOCl-WINrABLEWWtll
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Table- 3. Summary of Hydraulic Parameters used in the Monsanto Model .

Paramete r
TV pc: Zone

Hydraulic_Conductjvity

K(ft/day) 1
K(ft/day) 4
K(ft/day) 5
Transrntssivity
T(ftVday) 2
T(ftVday) 3

K.v(dayl) 1
Kv(day') . 2
Kv(day"') 3
Kv(day') 4
Kv(day') 5
Recharge
R(ft/day) I
R(ft/day) 2
R(ftAiay) 3

Value

6.2

1.0
0.4

15,000
15,000

0.0063
1.00
1.0x10*
0,42
0.23

0.002:
0.084
0.0006

Representation

Water-table Layer (Cahokia Alluvium)
Site R (Water-Table Layer)
M ississ i p pi Rive r ( Wa te r-Ta b 1 e Lay e r)

Intermediate Layer (Henry Formation)
Deep Layer (Henry Formation)

Water-Table Layer/Intermediate Layer
Intermediate Layer/Deep. Layer
Water-table/Intermediate Layer in the landfill area
Mississippi River/Intermediate Layer
Intermediate Layer/Deep Layer (Mississippi River)

Water-Table Layer
Mounding at the W.G. Knimmrich Plain: (Water-Table Layer)
Landfill Cap at Site: R (Water-Table: Layer)

K)WAjsnx)\»«OBL. njpirmuM.iuwnrMi.it

GERAGHTY & MILLER. INC.



Table 4.

Page ]: Of 2

G'!"npari:i0ri bet*«n observed and computed water levels ,n thr s it-adv-st irrca l ibrat ion. ' " '' JLa"-

Well

G1VI-1
GM-4A
GM-4B
GM-4C
GM-5
GM-6A
GM-6B
GM-9A
GM-9B
GM-9C
GM-10A
GM-10B
GM-10C
GM-il
GM-12A
GM-12B
GM-12C
GM-15
GM-16A
GM-16B
GM-17A
GM-17B
GM-17C
GM-18A
GM-18B
GM-19B
GM-19C
GM-20A
GM-20B
GM-22A
GM-26A
GM-26B
GM-27C
GM-28B
GM-29
GM-30
GM-3IC

Row

26
33
33
33
36
38
38
35
35
35
28
28
28
24
30
30
30 '
29
25
25
36
36
36
42
42
41
41
38
38
40
31
31
36
42
32
32
44

Column

32
22
22
22
20
24
24
29
29
29
28
28
28
30
32
32
32
30
27
27
23
23
23
21
21
17
17
18
18
1.6
16
16
8
1.0
28
31
22

Layer

1
1
2
3
1r •<
2i
2
3
1
2
3
1.
1
2
3
1
1
2
1
2
3
1
2
2
3
1
2
1
1
2
3
3
1
1
3

Observed
Head
(h above nisi)

393.970
388.720
388.510
390.530
387.930
389.390
389.440
394.810
391.540
391.250
395.740
391,520
391,400
392.530
393,270
393.600
393.260
392.960
391.480
391.420
389.220
389.220
388.950
388L530
388.6:10
386.530
38&580
387.260
387.110
386.710
386.380
386.1:10
383.040
382.700
397.480
395.380
388.780

Computed
Head
(ft above nisi)
395.077
389,829
389.493
389,492
388.705
390.439
390.124
392.909
392.427
392.426
396.468
392.023
392.009

• 392.929
394.804
394.465
394,464
393:918
391.800
391.468
390,255
389,936
389.935
389,171
388,855 .
386.498
386.497
387,388
387.072
386.691
386.443
386.127
382,213
382.531
397,467
394,289
389.080

Residual
(ft)

-l.ll
- 1 . 1 1
-0.983

1.04
-0.775
-1 .05
-0.684
1.90
-0.887
-1 . 18
-0.728
-0.503
-0.609
-0.399
-1.53
-0.865
-1.20
-0.958
-0.320
-0.048
-LIB
-0.716
-0.985
-0.641
-0.245
0.03192:
0.08292,
-0.128
0.03819
0.01897
-0.063
-0.017
0.827
0.169
0.01282:
1.09
-0.300

GERAGHTYc? MILLER. INC.



Table 4.

Page 2 of 2

Comparison between observed and computed water levels in the steady-state
calibration, (continued)

Well

CM-45
GM-46
GM-54B
GM-55C
GM-56C
GM-57C
GM-58A
GM-60A
GM-60B
GM-60C
GM-6.I.A
GM-62A
GM-62B
GM-62C
GM-63A
B-21B
B-22A
B-24A
B-24B
B-24C
B-26A
B-268
B-27B
B-28A
B-28B
B-29A
B-31C
P-l
P-8
P-12
BK.-3
WB-6

Row

30
31
44
44
40
38
44
36
36
36
43
41
41
41
42
37
37
39
39
39
41
41
44
43
43
43
37
44
40
37
30
39

Column

28
29
20
9
9
9
21
1.5
15
15
17
13
13
13
15
11
9
10
10
10
10
10
1 1
10
1.0
12
12
9
9

•8
29
33

Layer

1
1
2
3
3
3 • * ,
1
1
2
3
1
1
2
3
1
2
1
1

" " 2
3
1
2.
2
1
2
1
3
2
2
2
2
I

Observed
Head
(ft above msl)

403.044)
401.520
388.390
383.260
383.490
381,910
388.540
386.010
386.020
386.080
386.810
385.420
385.420
385.440
386.170
384.250
396300
398.110
383.170
383.270
39L500
383.200
383.800
394,320
383.280
394.090
384.880
383.000
382.730
382.530
392.130
394.240

Computed
Head
(ft above msl)
402.708
401,128
388.417
382.366
382.359
382.208
389.212
385.941
385.612
385.611
387.066
385365
384,728
,384,726
386.155
383.640
392.283
395.667
382.1659
;382.«8
394.400
382.645
383.. 171
393446
382.774
390,691
384315
382.342
382.317
382,194
392.614
396.027

Residual
(ft)

•0.332
0.392
-0.027
0.894
1 . 13
0.702
-0.672
0.06854
0,408
0.469
-0.256
0.05530
0.692
0.714
0.01485
0.610
4.02
2.44
0.511
0.602
-1.90
0.555
0,629
0.474
0.506
3.40
0.565
0.658
0.413
0336
-0.484
-1.79

MONSAXTOMODELltrnTMLE.4Krta.il

GERAGHTY & MILLER. INC.,
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Human Health Risk Assessment DQL. Tables
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 1 of 6

CONSTITUENT
TCL Volatiles
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
,1-Dichloroethane

1,1-Dichloroethylene
1,2-Dichloroelhane
1 ,2-Dichloroethytene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
BenzeneBromodtehloromethane
Brofnoform
Bromomethane
Carbon Dteuffide
Carbon tetrachlortde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
da-1 ,3-Oichloropropene
Dibromochloromethane
Ethyl Benzene
Melhylene chloride
Styrene
TetnEiclnlloiroetheniEi
Tdluene
Total Xylenes
trans-1 ,3-Dichloropropene
TiiichloroelliiEinie
Vinyl chloride
TCL Seml-Volatlles
1,2,4-Trichlorobenzene
1 ,2-Dfchlorobenzene
1 ,3-Dichkxobenzene

IAS NO,

1-55-6
9-34-5
9-00-5
•5-34-3 - <
'5-35-4
07-06-2
S40-59-0
'8-87-5
'8-93-3
&1-78-6
IOB-10-1
57-64-1r1-43-2
'5-27-4
^&25-2
T4-83-9
75-1 Q-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
754)9-2
100-42-5
127-18-4
108-68-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1

REGION B SOIL PIRGS
(mg/kg).(c)

6.35E+02
3.84E-01
8.43E-01
5.89E+02
5.36E-02
3.46E-01
4.30E+01 (p)
3.51 E-01
7.33E+03
7.87E+02 i[rni)
7.87E-I-02
1.57E+03
6.54E-01
1.02E+00
6.16E+01
3.90E+00
3.55E4O2 .
2.39E-01
1.52E+02
3.03E+00
2.44E-01
1.23E+00
7.00E-01 (g)
1 . 1 1E+00
1.50E+03
8.88E-M3IO
4.60E+03
5.69E+00
5.90E+02
1.40E+03
7.00E-01 (g)
2.77E+00
1.47E-01

6.46E+02
9.00E+02
1.32E+01

DQL BASIS

PRO
PRO
PRG
PRO
PRG
PRG
PRG
PRG
PRG
PRG
PRG

. PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG

PRG
PRG
PRG

DQL TAI3LI~ 04 26 OlVsoil table



TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AMD CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP'

Page 2 of 6

CONSTITUENT.
1,4-Dichlorobenzene
2,2'-oxybis(1-Chloropropane) (s)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylplienol
2,4-Dinitrophenol
2,,4-Diniitrctoluene
2,6-Dlnitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitaoaniline
2-NKrophenol
S.S'-DIchlorobenzidine
3-NHroaniline
4>6-Dinttro-2-mettiylphenol
4-8romapheny4 phenyl ether
4-Chloraniline
4-Chloro-3-inethylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
l:!eni;:[Ei}anl:hracer>E!
l3eni:;:ojici|)yrBiie
l:)iE)nzo]l)|!luoraiiitheni:!
BiEirtzoJ^jhijilpeiir^lene
Benzoj[kpuonranitliieiriiE!
l3is[2-Qilora@l:hoi(Y]iirniE!l:hani@
bisi[2-Chloroelhy1j(3lhe!r
lt)isJ2--Bf)yiho:^l)phltialate
Bultyl benzyl phthalale
Caitiazole
Chrysene

IAS NIG,,
06-46-7
08-60-1
5-95-4
8-06-2
20-83-2 " >
05-67-9
.1-28-5
21-14-2
I06-20-2
11-58-7
l!>-67'.-8
H-57-6
6-48-7
IS-74-4
I8-75-5
11-94-1

994)9-2
534r€2-1
1101-65-3
106-47-8
59-50-7
7005-72-3
106-44-5•i«MJi-«
100-02-7
83-32-9
203-96-B
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
1111-44-4
117-81-7
85-68-7
86-74-8
218-01-9

REGION 9 SOIL PRGS
(mg/kg)(c).

3.44E+00
2.88E+00 (s)
6.11E+03
4.42E+01
1.83E+02
1.22E+03
1.22E+02
1.22E+02
6.11E+01
3.85E+03
«5,34EH-i:H
5.60E+01 (I)
3.06E+03
X49E+00 . -
4.88E+02 --(n )---
1.08E+00
3.49&HQO • , • • & > ) -

NA : • • • • ' . . . -
NA . . ' - •- •

2.44E+02
NA
NA

3.06E+02
:3.4£ii~-i-0()i (oj
4.89E+02
3.68E+03
3.68E+03 i[h)
2.19E+04
6.21 E-O1
6.21 E-02
6.21 E-01
2.30E+03 (a)
6.21 E+00

NA
2. 11 E-01
3.47E+01
1.22E+04
2.43E+01
6.21 E+01

DQLIitASIS
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRiG
PRG
PRG

•> :.'PRG

• PRG
.-,..,lr,PIRG - .
Vv>:,,,NA •:.
• .-E.-.-.NA : -
• L-PRG
• - . . -NA

NA
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
NA

PRG
PRG
PRG
PRG
PRG

DQL TABLE 04 26 OlVsoil table



TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAU'GET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 3 of 6

CONSTITUENT-.
)ibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate:luoranihene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachkxocyclopentadiene
Hexachtoroethane
Indeno[1l2l3-od]pyrane
Isophorone
Naphthalene
Nitrobenzene
N-Nttroso-dV^vpropylamlne
rt-Nitrosodiphenylamine
Pentadilorqphenol
Phenanthrene
Phenol
Pyrene
TAIL. (Mate
Aluminum
Antimony
Arsenic
Barium
BerylliumCadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium

lASMO. ' ;

3-70-3
32-64-9
4-66-2
31- 1 1 -3
4-74-2 "*
11 7-84-0
106-44-0
16-73-7
18-74-1
»7-68-3
7-47-4
)7-72-1isia-3<«i
'8-«MI
91-20^3 •
9tWi5-3
621-64-7 • • • • < - - • • • - - .
«KMJt-6 • ..ST-eVs
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
744043-9
7-140-70-2
7440-47-3
7440-48-4
7439-89-6.
7439-92-1
7439-95-4
7439-86-5
7440-02-0
7440-09-7

REGION 9 SOIL. PROS
(mg/kg)(c)

6.21 E-02
2.91 E+02
4.89E+04
6.10E+05
6.11E+03
1.22E+03
2.29E+03
2.64E+03
3.04E-01
6.24E+00
4.Z3E-I-02
3.47E-I-01
15.21 E-011
5.12E+OZ
5..59E+01 : •
.1.96E+01

•r - -6.95E-02 : : .
9.93E+01 , •
2.98E+00
2.20E-KM (b)
3.67E+04"
2.31 E+03

7.61 E+04
3.13E+01
3.90E-01
5.37E+03 '
1.54EHH02
3.70E+01

NA
2.10E+02 (e)
4.68E+03
2.35EH-04
4.00E+02

MA
1.76E+03
1.56E+03

NA

DQL BASIS
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRO

. P R G
•- PRG
; PIRG

- ' • - • ' • • PRG
: ' , - . . • ' PRG ••; .-
, • • ; . .PRG .

PRG
PRG
PIRG
PIRG

PRG
PRG
PRG
PRG
PRG
PRG
NA

PRG
PIRG
PIRG
PRG
NA

PRG
PRG
NA
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR: SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA. ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 4 of 6

CONSTITUENT ' , J : . ' . •
Selenium
Silver
Sodiuirni
'halliunii

Vanadium
Capper
Zinc
Pesticides
Alpha-BHC
Beta-BHC
Defta-BHC
Gamma-BHC fUndane)
AUrin
alpha-Chlordanegamma-Chloirlane
Chlbrdane -'•:-'••' •:-•••• - ' '-
Chlorobenzilate =• •
1,2-Dibronm>-3-Ctiloropropane
4/4'-DDD
4,4"-DDE
4,4'-DDTDiaiiiiEiiB
Diiaticlriiii
EfndoEiullani 1
l-iiridosulfiEin 11
E:iru:lo!>uH:ari suiiFaite
Endiin
Endrtn aldehyde
Eindirin KiEitone
Hepitachlor
Heptachlor epoxide
H@xadiiloirob@n;!:enei
MiE)xaGliil(>irocyclopentEKlu:!iiie
Isociirin
Melhoxyd'ilor
Toxaphiene

MS-NO.
782-49-2
440-22-4
440-23-5
440-281-0
440-62-2 "
440-50-8
440-66-6

ltEMM-(:i
119-85-7
I1&-8&-8
iB-69-9
W!HH>-2
5103-71-9
5103-74-2
57-74-9
510-K-69(i-i;;.-6
72-64-8
7245-9so-2«ki
2303-16-4
60-57-1
95!Kia-B
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4 .
465-73-6
72-43-5
8001-35-2

REGION 9 SOIL PRGS
,':i(m![|/kg)(c:)h;:;,: .;,,

3.91 E+02
3.91 E+02

MA
5.20E+00
5.47E+02
2.91 E+03
2.35E+04

9J02B-02
3.16B01
4,37E-01 jj[j
4.37E-01
2.GI6E-02
1.60E+00 . • jll|-
1I.60EI-OQ (I]

• 1 .60E+00-"
1.80E+OG
4.S4&fll
2.44E+00
1.72E+00
1.72E+00
7.97E+00
3.ME-02
3.70E+02 (k)
3.70E+02 (k)
3.70E+02 (k)
1.83E+01
1.83E-H31 (I)
1.83E+01 (1)
1.08E-01
5.34E-02
3.04E-01
4.23E+02

NA
3.06E+02
4.42E-01

—————————————————————————————————— £.

DQL BASIS
PRG
PIRG
NA

PRG
PRG
PRG
PRG

PRG
PIRG
PRG
PIRG
PRG
PRG
PRG

.' •, PR.G
, PRG

•• PRG
PRG
PRG
PRG
PIRG
PIRG
PIRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PIRG
NA

PRG
PIRG

DQL TABLE 04 26 OlVsoil table



TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA. ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 5 of 6

CONSTITUENT
lerbicides

2,4-D
2.4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicanriba
Dichloroprop
Jinoseb
MCPA
MCPP
4-N'rtraphenol
Pentachlorophenol
Dlioxllmsi and lf:iiirans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1^3,4.7,8-Heixacbb.
1,2,3,6,7.8-Hexacbb
1,2,3,7 A9-H0xaCDD
1,2,3A6,7,B-HeplaCDD
OctaCOD
2,3.7,8-TetraCDF
1,2.3,7,8-PenlaCDF
2,3,4,7,8-PentaCDF
1 ,2.3,4,7, 8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2.3,7,8,9-IHIeixaCDI"
2,3A6.7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4.7 A9-HeptaCDF
OdaCDF
RGBs
Total RGBs

;AS NO.
4-75-7
I4-82-6
)3-72-1
J3-76-5 •• "
'5-99-0
918-00-9
20-36-5

J8-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822^9-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60651-34-5
67562-394
55673-89-7
39001-02-6

IMA

REGION 9 SOIL PRGS
(mgfkg)(c). . . . } : .

6.86E+02
4.89E+02
4.89E+02
6.11E+02
1.83E+03
1.83E+03 (d)

IMA
6.11E+01
3.08E+01
6.11E+01
4.89EHH02
2.98&H(X)i

l.OOE-03 ' (g)
• '1.00E-03 •- • • - ' l[q]i.

100E-O3 "• i[q]r
1.00E-03 (q]l
1.00E-03 (q).
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (g)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (g)

1.00E+00 fir)

DQL. BASIS

PRO
PRO
PRG
PRCi
PRG
PRG
MA

PRG
PRG
PRG
PRG

. PRG

USEPA.1998
USEPA.1998
USEPA, 1998
USEPA.1998
USEPA, 11998
USEPA.1998
USEPA, 1998
USEPA, 1998
USEPA.1998
USEPA, 1998
USEPA, 1998
USEPA. 1998
USEPA. 1998
USEPA. 11998
USEPA, 1998
USEPA. 1998
USEPA, 1998

TSCA

DQL TABLE 04 26 01\soil table



TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 6 of 6

CONSTITUENT CAS NO. , •
REGION S) SOIL PROS

• . , j[nri!ElAg;j|c). . . ; ,W'. DQL BASIS
Jotes:
a) Due to structural similarities, the value for Pyrene was used.
b) Due to structural similarities, the value for .Anthracene was used.
c) USE-PA Region 9 Preliminary Remediation Goals Table. November, 2:000.

Value for residential soil was used, "*"'
d) A PRG for residential soil not provided; because Dicannba and Dalapon have the same toxicity values,

the PRG for Dalapon was used here.
e) Value for total Chromium.
f) Due to structural similarities, tie value for Naphthalene was used.
g) Value for 1 .S-Dlchloropropene used.
h) Due to structural similarities, itlne value for• Acenapnthene was used.
i) Due to structural similarities, the value lor Chlordaine was used.
j) Due to structural similarities, the value for gamma-BHC was used.
k) Due lit} structural similarities, ithe value four Endosulfan was; used.
;i) Due to structural similarities, the value for Endrin was used. • . . ;• • •
Jrn) Duei to •structural similarities, thevaJuefor4-Methyl-2-Pentanonewas-used.- • • • • •
in) Due to structural similarities, the value for 4-Nttrophenol was jjsed... .... - ; : , - , v •. . -^.i,-, ,.. .' .
|o):Due to sthjcturalsir^riOes, the value foe2^ltroaniline was used. ;•; .''/. f^ 1 '-' ''j. ...: •
jp) Value'for ds-1,2-Dichloroethylene used. : ' '' ' •• '] '"••" ' ' ' ' • ' : -
jq) USEP/\, 1998. Approach for Addressing Dioxin in Soil a.t CI-:R:CI..A and RCRA Site;}.. <

Value for dioxins. [OSWER IDireclwe 9:<!00..4-2<:i|.
(r) DispoGall of IPolychloriinaled Biphenyi (P'CBs) Final Rule.. (Mega Rule);

Federal Riagisiteir 63 (124) 3533'l-3!>474 (June 29,1993).
(s) Synonym of bis(2-chloroisopropyt)ether.
CAS ••" Cliiemiical Abstracts Service.
COD "••• ClhlorodibenizodioMJn..
CDF = Chlotx>dibenzofuran.
DQL == Dala Quality Level.
N A-Mot Available.,
PCB -=: Polychllocinated Biplienyl.
PRG ™ LISEPA Region 9 Preliminary Remediation Goal (LISEPA, 2000b).
TAL = Target Anatyte List.
TCL ~ Target Compound List.
TSCA = Toxic Substances Control Act,

DQL TABLE 04 26 Olteoil labile
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SALIGET AREA 2 - REMEDIAL IMVESTIGATIOiM
SALIGET AMD CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT
TCL Volatile®
1 . 1 „ 1 -Trichloroetfiane
1 , 1 ,2,2-Tetrachloroethane
1,1.2-Trichloroethane
1,1-Dichloroethane
1,1-Dlchloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethylene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
-Methyl-2-pentanone
Acetone
tenzene
Bronradichloromethane
Sramofbim
BromomethaneCarbon Dbuffide
GEiirbion tebachiorid'eChkxobenzene • • ' • • •
Chloroethane • '
Chibtoform • "• - . • •' ' •
Chloromethane •
ds-1 ,3-Dtchloroprapene
Dibromochlorometharie
Ethyl Benzene
Methylene chloride
StyreneTetrachloroethene
Toluene
TolBl ])<yl(JiriiEii>
transi-'LIi-O'tchillon^jroipene
TridilbiioelheiniE)
Vinyl diloride
TCL Seml-VolaUles
1,2l4-Tridiiloir0b>iE)re!0iii<E!
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2>-oxybis(1-Chloropropane) (q]
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4--Dichlorapheinol
2,4--i:)iniethylphenol

GAS NO,

1-55-6
9-34-5
9-00-5
5-34-3
5-35-4
07-06-2
40-59-0
8-87-5 < -'
8-93-3
91-78-6
08-1 0-1
7-64-1
•1-43-2
'5-27-4
'5-25-2
'4-83-9

75-154
SI>2!)--!>
10840-7
75404
67464
74474'
1006141-5
124-48-1
100-41-4
7549-2
100-42-5
127-118-4
108484
1330-20-7
10061424
79414
754)1-4

12042-1
9540-1
541-73-1
106-46-7
10840-1
95-95-4
f!8-0(>2
12043-2
10547-9

Selected DQL (;>)
(rng/IL)

2.0E-01
5.5E-05
5.0E43
7.0E41
7.0E43
5.0E-03
7.0E-02 (c)
5.0E43
1.9E+00
1.6E41 (ft)
1 .6E41
7.0E41
5.0E43
8.0E42 -
8.0E42
9.8E-03
7,OIB-Ot • :
!i..OE-03 • •
1.0E-01
4.6E43 •
8.0E42 ' i . ' • ' : •
ii.5i:i-«3
1.0E43 •'.': •
8.0E42
7.0E41
5.0E43
1.0E41
5.0E43 •
1.0E+00
1.0E+01
1.0E43
5.0E43
2.0E43

7.0E42
6.0E-01
6.0E41 (p)
7.5E-02
2.7IE-04
7.0E41
6.4E43
2.1 E42
1.4E41

DQL Basis

CLASS I
PRG

CLASS I
TACO

CLASS I
CLASS II
CLASS I
CLASS I

PRG
PRG
PRG

TACO
CLASS I

MCL
MCI..

TACO
TACO

CLASS I
TACO
PRG
MCL
PRG

TACO
MCL
MCL

CLASS I
CLASS I
CLASS I
CLASS I
CLASS I
TACO

CLASS I
CLASS I

CLASS I
CLASS I
CLASS I
CLASS I

PRG
TACO
TACO
TACO
TACO

V.,.-
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER: AND GROUNDWATER

SAUGET AREA 2 •• REMEDIAL INVESTIGATION
SAUGET AMD CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP •

Page 2 of 5

CONSTITUENT
2,4-Dinitrophenol
2,4-Oinitrotoluene
2.6-DinItrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3.3'-Dichtorobenzidine
3-Nitroaniline
4.6-DinUro-2-methylphenol
4-Bromophenyl phenyl 1 ether
4-Chloranlline
4-CWoro-3-methylpherK>l
4-Chtorpphenol phenyl ether
4-Methylphenol
4-NMroaniHne
4-NKrophenolAcenaphthene
Acenaphflhytene
Anthracene-
Benzfajanthracene
B0rc»C)]a|[)yrein@
Benzo]b]fluoranthene
Benzo|g,hli]pery1eneBenzq[k]fluoranthene
bis(2-Chloroethoxy)methane
b!si2-Chtoroethyl)etrier
bte(2-Ethylhexyllphthala1e
Butyl benzyl phthalate
CEiirbiiizaliE)
ChryseneD[t>Ein;:|a,h]anithiir;:ic:en,Q
DibEiiriHilunEini
Diethylplithi-ilatei
Dimethyl phthalate
DHu-birtyrl phthalale
Di-n-octyl phthalate
F:iluoninlhene
Fluorerie
MiEticEuiilorobEinzene
HiEixsEidilotobulEicliene
MiE!:aidhlorocydopentadliiiE!ne
Mexadhloroethane

GAS NO.
1-28-5
21-14-2
06-20-2
1-58-7
5-57-8
1-57-6
5-48-7
8-74-4
8-75-5
1-94-1
9-09-2
34-52-1
01-55-3
06-47-8
i9<50-7
'005-72-3
06-44-5
00-01-6
00-02-7i;j.-:ja-9
U)8-9&-8
120-12-7
SS-5M.
iO-32-E!
M5-99-2
191-24-2

207-08-9
111-91-1til 1.44.4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
208-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1

Selected! DQL (a)
(mg/L)

1 .4E-02
2.0E-05
1.0E-04
4.9E-01
3.5E-02
2.5E-02 i[clj
3.5E-01
2. IE-03
2.9E-01 (l-i)
2.0E-02
2.1E-03 (i)

IMA
MA

2.8E-02
MA
NA

3.5E-01I (n)
2.1E-03 . ' . ffj
2.9E-01
4.2E-01
4.2E-01 (b'j
2.1E+00 • - • • • : • • - . . - -
1.3E-04 .
2.0E-04 :
1.8E-04 ' • "
2.1E-01 (0)
1.7I~-J()4

NA
1.0E-02
6.0E-03
1.4E+00
3.4E-03
1.5E-03
3.0E-04
2.4E-02
5.6E+00
3.6E+02
7.0E-01
1.4E-01
2.8E-01
2.8E-01
1.0E-03
8.6E-04
5.0E-02
7.0E-03

DQL Ba-iiis;
TACO
TACO
TACO
PRG

TACO
TACO
TACO
PRG
PRG

TACO
PRG
MA
MA

TACO
NA
NA

TACO
PIRG
PRG-

TACO
- * TACO

TACO
• -- - .TACO
: CLASS I

TACO
' -,TA.CO

TACO
IMA

TACO
CLASS II
TACO
PRG

TACO
TACO
PRG

TACO
PRG

TACO
TACO
TACO
TACO
IMICL.
PRG

CLASS I
TACO
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TABLE 2
DATA QUALITY LEVELS (DQLs) F'OIR SURFACE WATER AND GROUNDWATER

SAUGET AIREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 3 of 5

CONSTITUENT
lndeno[1,2,3-cd]pyrene
Isophoirone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-prqpylamine
N-Nitrosodiphenylanrilne
Pentachlorophenol
Phenanthrene
'hend
Pyrene
TAIL Metals
AluminiLinri
Antimony
Arsenic
Barium
•ierylliuin
Cadmium
CalciumChiroiniuirni
Cobalt
Iron • ' • • ; . - - -.ead • • • . • • •
Magnesium
Manganese
Nickel
Potassium
Selenium
Sitver
Sodmni
Thallium
Vanadium
5SEESE _________________Zinc
Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Llndane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chloirobenzilate

GAS NO.
93-39-5
B-59-1
1-20-3
8-95-3
21-64-7
6-30-6
7-86-5
5-01-8
08-95-2
29-00-0

429-90-5
440-36-0
'440--3S-2
'44KW9-3
'44041-7
'.44(H3-![)
'440-70-2

7440-47-3
;M4O4E)«4
7439-89-6 •
7439-9M
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6

319-84-6
319-85-7
31EW16-a
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6

Selected DQL (a)
(mg/L)

4.3E-04
1 .4E+00
2.5E-02
3.5E-03
1 .OE-02
1.0E-02
1.0E-03
2.1E+00 jf)
1 .0E-01
2.1E-01

5.0E+01
6.0E-03
5.0E-02
2.0E+00
4.0E-03
5.0E-03

NA
1.0E-01' (r)
1.0E+00 ' .
5.0E+00 •,: • '
7.5E-03 • ; •

MA. : .

1.5E-01I
1.0E-01

MA
5.0E-02
5.0E-02

NA
2.0E-03
4.9E-02
6.5E-01
5.0E+00

3.0E-05
2.0E-04 i[nn]
2.0E-04 i[nn]
2.0E-04
4.0E-05
2.0E-03 (I)
2.0E-03 (j)
2.0E-03
2.5E-04

DQL Basils
TA.CO
TACO
TACO
TACO
TACO
TACO

CLASS I
TACO

CLASS I
TACO

IMICL
CLASS I
CLASS I
CLASS I
CLASS I
CLASS I

NA
CLASS I
CLASS II
CLASS I
CLASS I

NA '
CLASS I
CLASS II

IN A
CLASS I
CLASS I

NA
CLASS I
TACO

CLASS I
CLASS II

TACO
CLASS I
CLASS I
CLASS I
TACO

CLASS I
CLASS I
CLASS 1

PRO
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TABLE; 2DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AMD GROUNDWATERSAUGET AREA 2 - REMEDIAL INVESTIGATIONSAUGET AND CAHOKIA, ILLINOISSAUGET AREA 2 SITS GROUP

CONSTITUENT
1,2-Dibromo-3-Chloropropane(pBCP)
4,4"-DDD
4,4"-DDE
4,4"~DDT
Diallate
3ieldrini
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachtorobenzene
iexachlOFOcyclopentadlene
Isodrin
Methaxychlor
Taxaphene
liEirblokles

2,4-D
2.4-OB
2AS-TP
2A5-T
Daiapan
Dteamba
btehioroprop
Dinoseb
IVICPA
MCPP
4-NitrophenolPanlBClilorophenol
Dioixlinii Eind FiLiiraniii
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3.7.8-PentaCDF
2,3.4.7,8-PentaCDF

CAS MO.
B-.1I2-8
2-54-8
2-55-9
0-29-3
303-16-4
0-57-1
59-98-8
3213-65-9
031-07-8
2-20-8
421-93-4
3494-70-5
6-44-8
024-57-3
18-74-1
'7-47-4
I65-73-6
'2-43-5

8001-35-2

94-75-7
94-82-e-
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4

Selected DQL (a)
(irng/L)

2.0E-04
1. IE-04
4.0E-05
1.2E-04
1. IE-03
2.0E-05
4.2E-02 (Ik)
4.2E-02 (k)
4.2E-02 (k)
2.0E-03
2.0E-03 (1)
2.0E-03 jll)
4.0E-04
2.0E-04
1.0E-03
5.0E4J2

MA
4.0E-02 • .
3.0E-03

7.0l::-€2
2.9E-01
5.0E-02
3.6E-01
2.0E-01
1.1E+00

MA
7.0E-03
1.8E-02
3.6E-02
2.9E-01
1.0E-03

3.00E-08
3.00E-08
3.00E-08
3.00E-CIS
3.00E-08
3.00E-08
3.00E-083,.oo[;;-08
3,OOE:4)8
3.00E-08

DQL Basilisi
TACO
TACO
TACO
TACO
PRO

TACO
TACO
TACO
TACO

CLASS I
CLASS I
CLASS I
CLASS I
CLASS I

MCI.
•CLASS li

INIA
CLASS II
GLASS I

CLASS II
PRG

CLASS I
PRG

CLASS I
PRG
NA

CLASS I
PRG
PRG
PRG

CLASS II

MCI.
MCA.
MCI.
MCI.
MCL
IMiCL
IMICL
MCL
MCI
MCL

'Urn,/

SM-"

DQL. TABLE 04 26 01\water table
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V..."' TABLE 2
DATA QUALITY LEVELS (DQLs) FOR: SURFACE WATER AND GROUNDWATER

SALIGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SALIGET AREA 2 SITE GROUP

CONSTITUENT
1,2.3.4.7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2.3.4,6,7,8-HeptaCDF
i,2,3,4.7.8.9-HeptaCDF
OctaCDF
RGBs
'Total PCBs

C:AS NO.
7064&-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001 -024)

_______ *_* __NA

Selected DQL (a)
(mgfl.)

3.00E-08
3.00E-08
3.00E-08
3YoOE-b8
3.00E-08
3.00E-08
3.00E-08

5.0E-04

DQL Basis
MCL
MCL
MCL
MCL
MCL
MCL
MCL

CLASS 1

Jotes:
a) •• The DQL was determined by taking the Illinois; Groundwater Quality Standards for Class I: Potable

Resource Groundwater (35 ill. Adm. Code 620.410). Where a Class II value is not available „ line MCL value is used
(USE-PA, 2000a). Where a MCL Is not available a TACO Class I value is used (IIEPA, 199B). Where a • '
TACO Class I value is; not available, the USEPA Reslon 9 PIRG (USE-FA, 200Clb) for Tapwatar Is used,
Surface waiter will be evaluated far Intidential Ingestion of water only •• fish tissue will be collected.
Therefore, ambient water quality criteria for Ingestion of organisms; were mot usecl.iri.ttia developement of DQLs. ,

b) Due to structural sbnllaritles,' the value for Acenaphthene was used. • : • .- . .-• , - .| c ) Value f o r ds-1,2-0idiloroethy1ene. , . . , . • ; . . - .
jd) Due to sbructural . simllarities, the value for Naphthalene was used. . . - .:'•• ".[e) Due to structural slmllarHies, the value for Pyrene was used. • •• ',':•.'. '.:••••••.-.'.**• r :.vv,- , . .- \>-^-.

Due to structu.ral similarities, • the value for 4-Methy(-2-Pentanone was. used. ,- . . '. • • ^ ;

In) Due Ho slaicteaill lilirniMties, the value for 4-Milrc|)liieoon was used.
1) Due to slnx;l:uiiEil sinnllairlles, the VEilue for 2-INitroaniline was used. • :
]) Due to slnjictuiiEil similarilEics, the value for Chlbiidane \va!> used.
>;) Due to structeaill sloiilllarlties, the value for Ilimclcisulfan was used.
1) Due to sliuoltural (iinnilaitieiEi, tine value for Endriiri vras used.
[irn) Due to structuri)! sinnilaitties, tine value for ganiurna-BHC was used.
(in) Due Ito structural similarities, value for 2-Meltiytpheniol was used.

Synonym olrl:ti8(2-<:!iloroi&c)pti:>pyl)e1:her,
(pi) Due to iitiruoturel similarities, value for 11 ,2-Dichlorobenzene was used.
CAS :: Cherniiciil Abstracts Seivice.
COD ::: Clhloroclibenzodibxini.
CDF :::: Chlorodibenzofuran.
CLASS II ::: Groundwater Quality Slandards lor Cl;js=i I: Potable Resource Giroundwater. 35 111. Mm, Code 620.410.
DQL :: Data Quality Level.
MCL •• Maximum Contaminant Level. (US!: PA, 2000<i)
PCB ::: Polychiloiriniated Blphenyl.
PRG =- USEF :'A Region 9 Preliminary Remediation Goal (USI-PA, 2000b).
TACO •• Tiered Approach to Corrective Action Objectives (IEIPA, 1098).
TAL = Target AnalyteUst.
TCL ::= Target Compound List.
NA :::

DQL TABLE 04 26 O'Uwater Labile



TABLE 3
DATA QUALITY LEVELS (DQILs) FOFt FISH TISSUE

SAU'GET AREA 2 - REMEDIAL IMVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Pagel of 5

CONSTITUENT/-. . ;
TCL Seml-Volatlles
1 ,2.4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2.2'-oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2.4.6-TrIchlorqphenol
2,4-Dlchloiropheno!
2,4-Dimethylphenol
2.4-Dinitrophenol
2,4-DinHrotoluene
2,6-Dinitrotoluene
2-Chkxonaphthalene
2-Chlorophenol
2-Methylnaphlhalene
2-Methyfe>henol .
2-NtoDaniline •
2-N!trophenol3,3M>fchloroberizidlne :3-NitroaniOne . « - . . . • • . - - . • - . - • - . : • • -4,6-DInltrD-2-methylphenol
4-Bromophenyl 'phenyl ether
4-Chloraniline
4-Chiloro»!3r-iirieth^l[]heiriol
4-Chlorophenol phenyl ether
4-Melhylphi'Einol
4-IMi(n>;:inllini0
4-NRrcphenol
AoEiiriaiphtheoe!
AoenaphtiyleiKt
Ajril:hr£)OEjri(=!
BiEirtzjiEiJiEiittliuracefie
B'E!n;!0[a|p^r<E!iiie
BE>n;!O|b]fliLiorantti.<E)ii<E»
Ben;!:o|0.h,i|)C!ir^iEine
Beiri;!X>|K|lliLioirainittu=!niiE)
blsi(24::iiilQraettioxy}niiefhi-inet)tsj2-<::inloi-(].EilJ^(1)(jither
tjIsj2--E;;il-!yll-K}>^l]i[)|-ill-ial;:ile
Eluntyl benixyl pliitelate
Carbazole
Chrysene
Dibenz|a,lii[ainfinEioE!iiie
Dibenxolurein

AS NO.

20-82-1
5-50-1
411-73-1
06-46-7
08-60-1 (irn)
5-95-4 H8-06-2
20-83-2
05-67-9
1-28-5
21-14-2
Oft-20-2
1-58-7
5-57-8
H-57-6
I5-48-7
I8-74-4
I8-75-6 (a)
H-94-1 >
KM19-2

534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
03-32-!9i
208-96-B jb)
120-12-7
56-55-3
50-32-8
2:05-99~2
191-24-2 (c)
207-08-9
1 1 1 -91-1 '
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9

DQL(m)
(mg/kg)

1.4E+01
1.2E+02
1 .2E+00
1.3E-01
4.5E-02
1.4E+02
2.9E-01
4.1E+00
2.7E+01
2.7E+00
2.7E+00
1.4EHHOO
-1.1E+02
6.BE-KK)
2.7E4Q1
6.8E-I-G1

MA
1.1E+01

.-T.OE-03 .
NA

1.4E-01
N!A

&4E400
NA
NA

6.8E+00
NA

1.1E+01
8.1E+01
8.1E+01
4.1E+CI2
4.3E-03
4.3E-04<I,:IE-O:;I
4.1E+01
4.3E-02

NA
2.9E-03
2.3E-01
2.7E+02
1.6E-01
4.3E-01
4.3E-04
5.4E+00

Basis

N
Nl
N
C
C
N
C
INI
N
N
N
N
N
N

... N
N
O
N
C
O
N
0
N
O
O
N
O
N
N
N
N
C
C
C
N
C
Occ
N
C
C
C
N



TABLE 3
DATA QUALITY LEVELS (DQILs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GRID LIP

Page2 of 5

V.,-'

CONSTITUENT
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyt phthalate:luoranthene:luorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
ndeno[1 ,2,3-cd]pyrene
sophorone
Naphthalene
slttrobenzene
vl-Nftroso-di-n-propylamine
N-Nitrosodlphenylam!ne
Pentachlorophenol3henanthrenePhenol
*yrene
TAL Motel®
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Midkel
Potassium
Selenium
Silver
Sodiunri
Thaliliurn
Vaniacliuirni
Copper
Zinc

.AS NO,
4-66-2
31- 1 1 -3
I4-74-2
17-84-0
06-44-0
6-73-7
1 8-74-1 <f7-68-3
7-47-4
7-72-1
93-39-5
'8-59-1
HI -20-3
18-95-3

62:1-64-7
8(>3(Mii
87-W.5
85-01-8 (5!)
108-95-2
129-00-0
. ,

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9 (If)
7440-70-2
7440-47-3 jig)
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5 (In)
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6

DQL (ni)
(mg/kg)
1.1E+03
1.4E+04
1 .4E+02
2.7E+01
5.4E+01
5.4E+01
2.0E-03
4.0E-02
9.5E+00
2.3E-01
4.3E-03
3.3E+00
2.7E+01
6.8E-01
4.5E-04
6.4E-01
2.6I::-02!
4.1E+02
8.1E+02
4.1E+01

1.4E+03
5.4E-01
2.1E-03
9.5E+01
2.7E+00
1.4E+00

NA
2.6E-KI3
8.1E+01
4.1E+02

MA
MA

1.9E+02
2.7E+01

MA
6.8E+00
6.8E+00

NA
9.5E-02
9.5E+00
5.4E+01
4.1E+02

Basis
INI
IN
IN
M
N
N
C
C
N
C
C
C
IN
M
C
C
C
N
N

• N •

N
IN
C
M
N
N
I!)
N
N
N
O
O
IN
M
B
N
N
IE)
N
NI
N
N



TABLE 3
DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUIGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP
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CONSTITUENT
PCBs
Total PCBs
Pesticides;
Alpha-BHC
Beta-BHC
Delta-13 HC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dlbromo-3-Chloropropane jlDEICP
4I4'-DDD
4,4'-DDE
4,4'-C»DT.
Diallatei
Dieldirin
Endosultan 1
Endosulfen 11
Endosulfan sullale -
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
•leptadhilor epoxkle
Hexachkxobenzene
Hexachtorocydopentadlene
sod (in
tfethoxychlor
Toxaphene
Herbicides
2,4-D
2,4-DB
2.4,5-TP
2.4.5-T
Dalapon
Dicamba
Dichloroprop
DinoijQb
MCPA
MCPP
4-Mil:iropihenol

AS NO.

A

19-84-6
19-85-7
19-86-8., , (i)
8-89-9
09-00-2
103-71-9 (j)
103-74-2 (j)
7-74-9
10-15-6
6-12-8
•2-54-8
2:--G64»
»(KS-3
!303-1&4
iBO-SM
95M3-B- {kj
33Z13-6S--9 (k)
1031-07-8 (k)
72-20-8
74211-93-4 (I)
53494-70-5 (1)
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001 "35-2

94-75-7
94-82-6
93-72-1
93-76-5 '
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7

DQL (in)(mg/Kg); ,
1.6E-03

5.0E-04
1.8E-03
1.8E-03
2.4E-03
1.9E-04
9.0E-03
9.0E-03
9.0E-03
1.2E-02
2.3E-03
1l.3li:--(]'2
9,,3E-(»
9..3E-03

MA
2.0E-04
8.1E+00
8.1E+00
8.1E-KX)
4.1E-01
4.1E-01
4.1E-01
7.0E-04
3.5E-04
2.0E-03
9.SEH-00

NA
6.8E+00
2.9E-03

1.4E+01
1.1E+01
1.1E+01
1.4E+01
4.1E+01
4.1E+01

NA
1.4E+00
6.8E-01
1.4E+00
1.1E+01

Biisis

C

c
Ccccccccccc •c• o •- •c

iV:N . - • - . .
• " , N . • : • . ,

N
N •

. N
INI
C
C
C
N
O
N
C

INI
N
IN
N
N
N
O
N
N
N
IN



TABLE 3
DATA QUALITY LEVELS (IDQLs) FOR FISH TISSUE;

SAUGET AREA 2 - RJEEMEDIAL INVESTIGATION
SAUGET AMD CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP
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CONSTITUENT - i
Pentachlorophenol
Dioxins and Furans
2.3.7.8-TCDD
1.2,3.7,8-PentaCDD
1 ,2,3.4.7.8-HexaCDD
1,2,3.6,7,8-HexaCDD
1.2.3,7,8.9-HexaCDD
1.2,3,4.6,7.8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2.3,7,8,9-HexaCDF
2A4,6,7,8-HaxBCDF
1,2,3,4,6,7,8-HeptaCDF

DAS NO.
37-86-5

11 746-01 -6
40321-76-4
39227-28-6
57653-85-7,
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-6
67562-39-4

DQL (n)
(mg/kg)
2.6E-02

2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05

Basis
C

(o)_i9L___feL_
(o)
(9)_fel_
W_tel__teL_nnw...,..M.......
(o)fe!



TABLE; 3DATA QUALITY LEVELS (DQLs) FOR FISH TISSUESAUGET AREA 2 - REMEDIAL INVESTIGATIONSAUGET AND CAHOKIA. ILLINOISSAUGET AREA. 2 SITE GROUP

Pages of 5

CONSTITUENT
1.2.3,4,7,8.9-HeptaCDF
OctaCDF

GAS NO.
55673-89-7
39001-02-0

DQL (n)
• ,-(mg/kg)

2.5E-05
2.5E-05

Basil u
__fei__(o)

totes:
= USEPA, 2000e. Based on carcinogenic USEPA Region 3 RBC value.

<l = USEPA. 2000e, Based on non-carcinogenic USEPA Region 3 RBC value.
I) := No RBC available;; therefore, no DQL developed.
AS ::: Chemical Abstracts Service.

:;B = Chlorobiphenyl.
DID = Chlorodibenzodioxin.
OF = Chlorodibenzofuran.

:>QL = Data Quality Level.
s| A = Not Available.
CO - Polychtorinated Blpliienyl.

•-VBC •••••• USEPA Region 3 Risk Based Concentration (I.I3EPA, 2000d).
'AL = Target Analyte List

TOIL. •= Target Compound List
a) Due lk> structural similarities, the value for 4-Nftrophenol was used.
b) Due to structural similarities, the value for Acenaphthene was used.
c) Due to structural iilnillaitties, ttie value for Pyreine was used.
d) Due to sliuctuiral iarnllariliesi, the valueloir Anthracene was used.
?] Value for Cadmium-food.
!;0 Value for Chromium 111.
h) Value for Mairigaiiies&-food.
li) Due lk> lEitruduiral similarities, the value for Beta BMC was used.
I]) Due to structural siirniilaiities, the value for Clriloirdane was; used.
[Ik) Due to strucliinEil similairitiesi, ihe value for Endogulfari was used.
1) Due to slTuctural siniiilarities, tine value for Endiriin was used.
(m) Synonym of Bisi(:;!--Chloirois>0[)ropyl) ether.
(n) DQLs for fish tissue based on USEPA Region 3 IRBCs (USEF:>A, 2000d).
(o) - Food and Drug .Administration (FDA) Action Level; as reported in:

U8EUPA. 1984, Ambient Water Quality Criteria Doouirnent for
2,3,7.8-Tetrachlorodlbenzo-p-dioxin. EPA 440/5-84-007.
Corclell, Fi'ank. 1961. The Use of E-piclemiology In The Regulation
of Dioxins in The Food Supply. Regulatory Toxicology and
Pharmacology 1:379-387.



TABLE 4
DATA QUALITY LEVELS (IDQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLIMOIS

SAUGET AREA 2 SITE GROUP

Page 1 of 5

CONSTITUENT
TGL Volaliles
1,1.1-Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1.1-Dichloroethane
1,1-Dichloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethylene (total)
,2-Dlchloropropane

2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
tenzene
Sromodichlonxnethane
Bromofbrm
Brocnomethane
Carbon Dteulfide
Carbon tetrachloride
Chtorobenzene
Ghltoroelhane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
3ibromochloromethane
Ethyl Benzene'
Methylene chiorid'e
Slyreinci
Tetiachloroethene
Totenie
Total Xylenes
trans-1,3-Dichloropropene
Trichloroethene
Vinyl chloride
TCL Seml-Volatiles
1,2,4-Trichlorobenzene
1 ,2-Dich!orobenzene
1 ,3-Dtehkxobenzene
1 ,4-Dichlorobenzene
2,2<-oxybis(i1-Chlon>propane)
2.4.5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-DichloropiheiK)l
2,4-DinriethylpheniQl

AS NO. ' • • ' ' . . -

1-55-6
9-34-5
9-00-5
5-34-3
5-35-4
07-06-2 t40-59-0 'r (cj
8-87-5
8-93-3
91-78-6 (d)
08-10-1
.7-64-1
'1-43-2
'5-27-4
'5-25-2
'4-83-8

75-15-0
56-23-5
108-90-7
75X)0-3 .
67-66-3
74-87-3iobei-oi-s |ej
124-48-1
100-41-4
7&O9-2
100-42-5
11 27-18-4
108-88-3
1330-20-7
10061-02-6 i[e
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1 (b
95-95-4
88-06-2
120-83-2
105-67-9

IDQL(a)
-(ug/m3)

1.0E+03
3.3E-02
1.2E-01
5.2E+02
3.8E-02
7.4E-02
3.7E+01
9.9E-02
1.0E+03
8.3E+01
8.3E+01
3.7E+02
2.5E-01
1.1 E-M
1.7E400
5.2&MOO
7.3I::*[)2
1.3E-01
6.2l::-K]il
2.3E+00
8.4E-4I2
1.1E+00
4.8E-01a.oi;;--02
1.1E403
4.1E-KX)
1.1E+03
3.3E-KX)
4.0E+02
7.3E+02
4.8E-01
1.1E+00
2.2E-01

2.1E+02
2.1E*02
3.3E+00
3.1E-01
1.9E-01
3.7E+02
6.2E-01
1.1E+01
7.3E+01

NIC
Cc

INC
Cc

MC
C

NIC
NIC
INIC
INIC
C
Cc
NC
MC
C

• . • • • - NC . :

Cc .ccc
MC
C

MC
C

NIC
NIC
C
Cc

MC
NC
MC
C
C

NIC
C

NC
NC



TABLE: 4DATA QUALITY LEVELS (DQLs) FOR AIRSAUGET AREA 2 - REMEDIAL INVESTIGATIONSAUGET AND CAHOKIA, ILLINOISSAUGET AREA 2 SITE GROUP'

Page 2 of 5

CONSTITUENT.'^j;V:<;t> : '
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-DichlorobenzidIne
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chtoraniline
4-Chloro-3-methy1phenol
4-Chk>rqphenol phenyl ether
4-Methyjphenol .
4-Ntooanillne
4-NitrophenolAoenaphthene • : • - ' - . > . ' • , • • • •
Acenaphthylene •*•-.'•
Anthracene
Benzfalanthracene -
tenzcjajpyrene
Benzofbjfluoranthene
Benzo[g,h,ilperylene
Jenzojkjfluoranthenet)l!>(2-<::liilorcj0ll-K»:j^rnieli-ii3iniE!
bfej24::iiil(>ro<E)lhyl)ether
bei(2--EII-iylhf!>yl)!>liitlw1ate
Butyl benzyl phthalate
CEiiti-izole
Chiysene
Dibera:|a.li]aintinEiOE!iie
Dibeiizofijiiram
Dieith^lphttiatEite
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-ocl^l phthalate
l::luoranlhene
Fluorene
He»Bctilo[i:)l>E!ii::arie
MlexiEidhlorobuiEidieirie
HexEichloroc^dopentacliene
IHIexachlora>elh:)irie

AS NO.
1-28-5
21-14-2
06-20-2
1-58-7
5-57-8
1-57-6 (0
5-48-7 1. f8-74-4
8-75-5 (g)
1-94-1
9-09-2 (h)
•34-52-1
01-55-3
06-47-8
i9-5(>-7
WS.72-3c«>-4«
IOIXI1-6 (h)
100-02-7
83-32-9-
2Klr9l>8 (!)
120-12-7
56-55-3
50-32-8
205-99-2
191-2!4~2 ([)
207-08-9
111-91-1
111-444
117-61-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2 •
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1

DQL (a)
.(ug/m3)

7.3E+00
7.3E-HJO
3.7E+00
2.9E+02
1.8E+01
3.1E+00
1.8E+02
2.1E-01
2.9E+01
1.5E-02
2. IE-01

MA
MA

1.5E401
NA
NA

1IJBE-I-01I2.iii;4ii
2.9E+01
2..2EKI2: ,
2.2E+02:
1.1 £403
2.2E-02 '
2.2E-03
2.2E-02
1.1E+02
2.2E-01

NA
5.8&03
4.8E-01
7.3E+02
3.4E-01
2.2E+00
2.2E-03
1.5E+01
2.9E+03
3.7E+04
3.7E+02
7,3E*01
1.5E+02
1.5E+02
4.2E-03
8.6E-02
7.3E-02
4.8E-01

MC
NC
NC
NC
NIC
NC
NIC
NC
MC
C

MC
-
..

NC,.
. -
NC
NO •
NC
NC

. , NC
MC
C
C
C
NC
C..
C
C
NC
C
C
C
NC
NIC
NC
NC
NC
MC
NC
C
C
NC
C s,../



TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP
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CONSTITUENT . > . . . • ' < . • • - . : • : . ''V^^v^..
lndeno[1 ,2,3-cdJpyrene
Isophorone
Naphthalene
nitrobenzene

N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
TAL. Metals
Aluminum
Antimony
Arsenic
Barium
BerylliumCadiriiiium
Calcium
Chromium
Cobait
iron
.eaci
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc
PC IBs
Total PCBs
Dioxins anid l-urans
2,3.7,8-TCDD
1,2.3.7,8-PentaCDD
1.2,3,4,7,8-HexaCDD
1,2,3 l6.7,a-HexaCDD
1.2,3,7,8.9-HexaCDD
1,2.3,4.6.7,8-HeplaCDD

AS NO,
33-39-5
8-59-1
1-20-3
8-95-3
21 -64-7
6-30-6
7-86-5 < -
5-01-8 (Ik)
08-95-2
29-00-0

429-90-5
'440 -̂3&«

7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3 (I)
7440-48.4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0 (m
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6

NA

1746-01-6
40321-76-4 i[n
39227-28-6 <[n
57653-85-7 (n
19408-74-3 (n
3582:2-39-4 (n

DQL (a)
(ug/m8)

2.2E-02
7.1E+00
3.1E+00
2.1EHH:iO
9.6E-04
1.4E+00
5.6E-02
1.1E+03
2.2E+03
1.1E-KJ2

5.1E+00
NA

4.5E-04
5.2B01
81.0E-04
1. IE-03.

NA
2.3E-05

NA
MA
NA
NA

5.1E-02
8.0E-03

NA
NA
NA
NA
NA
NA
NA
MA

3.4E-03

4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E^08

C
C

INC
NC
C
C
C

NC
NC
NC

NC
-
C
NC
C
C
-
C
-
..
_
...

NC
C»
.-
..
,.
..
..
-
.-

C

C
C
C
C
C
C



TABLE 4
DATA QUALITY LEVELS (DDLs) FOR, AIR

SAUGET AREA 2 - REMEDIAL INVEESTIGATION
SAUGET AND CAHOKIA. ILLINOIS

SAUGET AREA 2. SITE GROUP 1
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CONSTITUENT
OctaCDD
2,3,7.8-TelraCDF
1.2.3.7.8-PentaCDF
2,3.4.7,8-PentaCDF
1.2,3,4,7,8-HexaCDF
1 ,2,3,6.7,8-HexaCDF
1,2.3,7.8.9-HexaCDF
2,3.4,6.7,8-HexaCDF
1,2,3,4.6.7.8-HeptaCDF
1,2,3.4.7.8,9-HeptaCDF
OctaCDF
'esticldes

Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (LJndanej
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dlbromo-3-Chloropropane J1DBCP)
4,4'-ODD
4,4'-DDE
4,4'-DDT
Dialfate
Dieldrin
Endbsulfan 1
Endosuifan ill
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene
Herbicides;
2,4-D
2,4-DB

AS NO.
268-87-9 (n)
1207-31-9 (n)
7117-41-6 (n)
71 17-31-4 jn)
0648-26-9 (n)
7117-44-9 (n)
2918-21, 9. (n)
0851-34-5 (n)
7562-39-4 (n)
5673-89-7 (n)
9001-02-0 (n)

•19-84-6
19-85-7
19-86-8 (o)
8-89-9
)0!MXK2
5103-71-9 (p)
5103-74-2 (p)
57*74-8
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8 (q)
33213-65-9 {qj
1031-07-8 (q)
72-20-8
7421-93-4 (r)
53494-70-5 Jr)
76-44-8
1024-57-3
118-74-1
77-47-4 •
465-73-6
72-43-5
8001 -3&-2

94-75-7
94-82-6

•,t->:;,'?»(ug/(i
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08

1. IE-03
3.7E-03
3.7E-03!5,;:>E:-03
3.9E-IM
1,!5E-02
1.9E-02
1.9E-02
2.5E-02
2.1 IB-01
2.8E-02:
2.0E-02
2.0E-02!
1. IE-01
4.2E-04
22E+5T
2,2E-i-01
2.2E+01
1.1E+00
1.1E+00
1.1E-KX)
1.5E-03
7.4E-04
4.2E-03
7.3E-02

MA,
1.8E+01
«i>,OE-03

3.7E+01
2.9E+01

A.
C
Cccccccccc
cc.ccccccc
MCccccc
NC
NC
NC
NC
NC
NC
C
C
C

NC
••

NC
C

MC
MC
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TABLE; 4DATA QUALITY LEVELS (DQLs) FOR. AIRSAUGET AREA 2 - REMEDIAL INVESTIGATIONSAUGET AND CAHOKIA, ILLINOISSAUGET AREA 2 SITE GROUP

' ..•;:;:kk'--i'ap^-^;>.-CONSTITUENT- :.- :;-K;;< : -ilfefe! fe :-
2.4.5-TP
2,4,5-T
balapon
Dicamba
Dichloroprop
:>inoseb

MCPA
MCPP
'lotes:
CAS -: Chemical .Abstracts Service.
CDD ::: Chlorodibenzodioxin.
CDF = Chlorodibenzofuran.
DQL ::: Data Qualify Level.
MA = Not available.
PCS = Polychlorinated Biphenyl.
PIRG ::: Preliminary Remedial Goal.
TAL = Target Analyta List.
TCL = Target Compound List

CAS MO,
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6 < 4
93-65-2

• • • : , ; : DQL (a); :R; ;:,,.-. • - ; (ug/'irn3):.-:^ >i.
2.9E+01 NC
3.7E+01 NC
1.1E+02 NIC
1.1E+02 NIC

MA
3.7E+00 NC
1.8E+00 INC
3.7E+00 NC

a) Air DQLs are based on USEIPA Region IX PRG Table. (USEPA, 2000b)
b)i Synonym of Bis(2-Chlorolsopropyl etherji
c) ViJilue for cis-1 .^MDidilonroEiltiytone used.
cl) Due to structural similarities, Ithe ¥Eilue for 4->IMie<hyl-2-Pentanioiiie was useid.
e) Value for 1 ,3-Dichloropropene.
f) Due to structuira'l siirnilaifies, the value for Naphthalene was used.
]g) Due to structural sinnilaurities, the value for 4-Niilrophenol was used.
[h) Due to slaiclural similarities,, tie value for 2!~Ntt!oanline was used,
[i) Due Ik) structural iarmiilaritict:;. Ithe value tor Aceiriaphthene WEIS used.
]) Due to structural slnillairilies, itlie viilue for lf:iyrene wasused.
;k) Due to staiciurall iiirnilari&Eis, tie value for Anthracene was; used.
[1) Value for Chromium VII,
[inn) ViJilue for Nickel Refinery Dust.
(n) Value for 2,3,7,8-TCDD.
(o) Due to structunEil similarities, the value for Eteta-ElMIC was used,
(p) Due to slaiciurEill sinriilarities, tie value for Chloirdairie vras used.
(c|) Due to structural iilniilariies, tie value for Eindbsulfan was, used.
(r) Due to structural similarities, fha vEilue for lE-ndirini was used.
C ::; Value IBaised on potential ciiird;no<Eieinic Eilfecls,
NIC •== Value based on noncancer effects.

V..,-


